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!^I  I N  U  T  E  S 


FIRST  MEETING 


ASSOCIATION  OF  AMERICAN  PHYSICIANS, 

Held  at  Wasldngton^  B.  C,  June  17  and  18, 1886. 


The  meetino;  was  called  to  order  soon  after  10  o'clock,  in  the 
Reading-room  of  the  Army  Medical  Museum,  by  Dr.  Francis  Delafield, 
who  was  selected  to  act  as  Temporary  Chairman.  Dr.  James  Tyson 
was  appointed  to  act  as  Temporary  Secretary,  and  Dr.  A.  Brayton 
Ball  as  Temporary  Treasurer. 

The  following  members  were  present: 

From  Philadelphia:  Drs.  James  H.  Hutchinson,  William  Pepper, 
William  Osier,  S.  Weir  Mitchell,  Horatio  C.  Wood,  James  C.  Wilson, 
Edward  T.  Bruen,  Morris  Longstreth,  James  Tyson,  Henry  F.  For- 
mad,  Wharton  Sinkler,  Frederick  P.  Henry,  and  I.  Minis  Hays. 

From  New  York :  Drs.  Francis  Delafield,  William  H.  Draper, 
George  L.  Peabody,  A.  Brayton  Ball,  A.  Jacobi,  E,  G.  Janeway, 
Alfred  L.  Loomis,  A.  A.  Smith,  William  M.  Polk,  T.  Mitchell 
Prudden,  Beverly  Robinson,  E.  C.  Seguin,  E.  Darwin  Hudson,  Jr., 
and  Meredith  Clymer. 

From  Boston:  Drs.  Robert  T.  Edcs,  Francis  Minot,  Frederick  C. 
Shattuck,  Reginald  H.  Fitz,  William  W.  Gannett,  James  J.  Putnam, 
and  George  B.  Shattuck. 

From  ]Montreal,  Canada:   Drs.  George  Ross  and  George  Wilkins. 


XVI  MINUTES. 

From  Baltimore:  Drs.  Frank  Donaldson,  F.  T.  Miles,  Samuel  C. 
Chew,  William  H.  Welch,  W.  J.  Councilman,  and  I.  E.  Atkinson. 

From  Washington,  D.  C. :  Drs.  W.  W.  Johnston  and  Samuel  C. 
Busey. 

From  Toronto,  Canada :   Dr.  J.  E.  Graham. 

From  Cincinnati :  Drs.  J.  T.  Whittaker  and  F.  Forcheimer. 

From  St.  Louis :  Dr.  G.  Baumgarten. 

From  Colorado  Springs,  Col.:  Dr.  S.  Edwin  Solly. 

From  Chicago:    Drs.  H.  M.  Lyman  and  Hosmer  A.  Johnson. 

From  Charleston:  Dr.  F.  Peyre  Porcher. 

From  Albany,  N.  Y. :  Dr.  Henry  Hun. 

From  Pottsville,  Pa. :  Dr.  John  T.  Carpenter. 

From  Portland,  Me. :  Dr.  J.  T.  Dana. 

From  New  Haven,  Conn. :  Dr.  James  K.  Thacher. 

From  L.  S.  A. :    Drs.  John  S.  Billings  and  George  M.  Sternberg. 

The  Chairman,  Dr.  Delafield,  delivered  an  address  on  "Chronic 
Catarrhal  Gastritis,"  after  which  the  Committee  on  Permanent 
Organization  presented  a  draft  of  Constitution  and  By-laws,  which, 
after  some  amendment,  was  adopted,  as  printed  on  page  xxi. 

On  motion,  it  Avas  resolved  that  a  committee  on  nominations  be 
appointed  by  the  Chair,  which  appointed  Drs.  James  Tyson,  A. 
Brayton  Ball,  George  B.  Shattuck,  Frank  Donaldson,  and  Hosmer 
A.  Johnson. 

The  programme  was  then  proceeded  with,  and  Dr.  S-  Weir  Mitchell 
read  a  paper  on  "Knee-jerk  and  Muscle-jerk  in  Disease,"  prepared 
by  himself  in  conjunction  with  Dr.  Morris  Lewis,  of  Philadelphia, 
which  was  discussed  by  Drs.  Seguin,  Putnam,  Wood,  and  Mitchell. 

Dr.  F.  Peyre  Porcher  read  a  paper  on  "  Typhoid  Fever,"  which 
was  discussed  by  Drs.  Tyson,  Whittaker,  Busey,  Hudson,  Chew, 
Henry,  W.  H.  Draper,  Pepper,  and  Porcher. 

Adjourned. 

Afternoon  Session. 

The  afternoon  session  opened  with  the  discussion  of  the  question, 
*'  Does  the  Present  State  of  Knowledge  justify  a  Clinical  and  Patho- 
logical Correlation  of  Rheumatism,  Gout,  Diabetes,  and  Chronic 
Bright's  Disease?"     Papers  were  read  by  the  Referee,  Dr.  James 
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Tyson,  and  the  Co-referee,  Dr.  W.  H.  Draper,  and  the  question  was 
further  discussed  by  Drs.  Dana,  Janeway,  F.  C.  Shattuck,  Loomis, 
Wood,  Pepper,  Jacobi,  and  Draper. 

Dr.  James  T.  Whittaker  then  read  a  paper  on  "Spasm  of  the 
Larynx  in  Rickets,"  which  was  discussed  by  Drs.  Osier,  Jacobi, 
Pepper,  and  Whittaker. 

"  Notes  on  some  Cases  of  Diaphragmatic  Pleurisy  "  was  read  by 
Dr.  E.  T.  Bruen ;  and  Dr.  T.  Mitchell  Prudden  read  a  paper  entitled 
"  Demonstration  of  Bacterial  Cultures  from  a  Case  of  Mycotic  Endo- 
carditis in  Man,  and  of  Specimens  showing  the  Experimental  Produc- 
tion of  the  Disease  in  Rabbits." 

Adjourned. 

SECOND  DAY. 

Friday,  June  18th. 

The  morning  session  opened  with  a  paper  by  Dr.  W.  T.  Council- 
man on  "  Certain  Elements  found  in  the  Blood  of  Malarial  Fever," 
which  was  discussed  by  Drs.  Osier,  Sternberg,  and  Councilman. 

Dr.  H.  N.  Lyman  read  a  paper  on  "  Certain  Clinical  Facts  con- 
nected with  Tabes  Dorsalis,"  which  was  discussed  by  Drs.  Carpenter, 
Jacobi,  and  Lyman. 

"  Diseases  of  the  Appendix  Caeci,"  read  by  Dr.  R.  H.  Fitz,  was 
discussed  by  Drs.  Pepper,  Dana,  Loomis,  W.  W.  Johnston,  Janeway, 
and  Fitz. 


Executive  Session. 

The  report  of  the  Nominating  Committee  was  then  read  as 
appended : 

"  The  Committee  on  Nominations  beg  to  call  attention  to  the  very 
valuable  service  rendered  by  those  gentlemen  who,  as  temporary 
officers,  have  so  efficiently  aided  in  completing  the  organization  of  the 
Association,  and  they  recommend  that  they  be  declared  the  permanent 
officers  for  the  current  year.     They  are  as  follows : 

Dr.  Francis  Delafield,  President. 

Dr.  James  Tyson,  Secretary. 

Dr.  A.  Brayton  Ball,  Treasurer. 
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The  Committee  also  nominate  the  following  gentlemen  as  oflBcers 
of  the  Association  for  the  ensuing  year : 

For  President. — Dr.  S.  Weir  Mitchell,  Philadelphia. 

For  First  Vice-President. — Dr.  Francis  Minot,  Boston. 

For  Second  Vice-President. — Dr.  R.  Palmer  Howard,  Montreal. 

For  Secretary. — Dr.  George  L.  Peabody,  New  York. 

For  Recorder. — Dr.  James  T.  Whittaker,  Cincinnati. 

For  Treasurer. — Dr.  W.  W.  Johnston,  Washington. 

For  the  Council. — Drs.  William  H.  Draper,  New  York  ;  Robert  T. 
Edes,  Boston ;  H.  M.  Lyman,  Chicago ;  Samuel  C.  Busey,  Wash- 
ington ;  Frederick  C.  Shattuck,  Boston;  William  Osier,  Philadelphia; 
and  W.  H.  Welch,  Baltimore." 

A  communication  was  read  from  a  committee  of  the  American 
Surgical  Association,  through  Dr.  J.  E.  Mears,  Secretary  of  the 
committee,  containing  a  proposition  to  form  a  Congress  of  American 
Physicians  and  Surgeons,  to  be  formed  by  a  union  of  existing  special 
national  associations,  and  requesting  the  appointment  of  a  committee 
to  confer  with  the  committees  of  other  special  societies  on  the  matter. 

Dr.  Pepper  moved  the  appointment  of  a  committee  of  five,  of  which 
the  President  shall  be  a  member,  which  shall  be  empowered  to  confer 
with  committees  appointed  by  other  special  societies,  and  report  to 
this  body  at  its  next  meeting.  The  motion  was  carried,  and  the  Chair 
appointed  Drs.  Pepper,  Edes,  Howard,  Whittaker,  and  Delafield. 

Dr.  Fitz  moved  that  the  Publication  Committee  be  instructed  to 
issue  a  volume  of  transactions  for  the  current  year.     Carried. 

Dr.  Osier  moved  that  all  papers  read  before  the  Association  shall 
be  regarded  as  the  property  of  the  Association,  and  shall  first  appear 
in  full  in  the  volume  of  the  Association ;  but,  after  considerable  dis- 
cussion, this  motion  was  withdrawn. 

Dr.  Sternberg  moved  that  nominations  shall  be  made  in  writing, 
signed  by  two  members  of  the  Association, 

Dr.  Carpenter  moved  to  amend  by  adding  that  within  six  months 
■from  time  of  nomination,  the  nominators  shall  furnish  the  Council 
with  a  statement  of  the  qualifications  of  the  nominee. 

The  amendment  was  accepted,  and  the  motion  as  amended  was 
adopted. 
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Afternoon  Session. 

The  following  papers  were  read  : 

"Periuterine  Inflammation,"  by  Dr.  William  M.  Polk.  Discussed 
by  Drs.  Fitz  and  Polk. 

"An  Experimental  Study  of  Glomerulo-nephritis,"  by  Dr.  W.  H. 
Welch.  Discussed  by  Drs.  Formad,  H.  A.  Johnson,  Delafield,  Jacobi, 
and  Welch. 

"Bicuspid  Condition  of  the  Semilunar  Valves,"  by  Dr.  William 
Osier. 

"  The  Bacillus  of  Typhoid  Fever,"  by  Dr.  George  Sternberg. 

"A  Clinical  Report  of  Eight  Cases  of  Hemianopsia,"  illustrated  by 
specimens,  by  Dr.  E.  C.  Seguin. 

"  Some  Peculiarities  of  Cyanotic  Induration  of  the  Kidney,"  by  Dr. 
H.  F.  Formad. 

The  following  papers  were  read  by  title  : 

"Notes  of  a  Case  of  Ilepatico-bronchial  Fistula,"  by  Dr.  J.  E. 
Graham. 

"  Pancreatic  Hemorrhage  as  a  Cause  of  Sudden  Death,"  by  Dr.  F. 
W.  Draper. 

"A  Case  of  Hodgkin's  Disease,"  by  Dr.  F.  Forcheimer. 

"Pernicious  Anaemia,"  by  Dr.  A.  Jacobi. 

Dr.  H.  A.  Johnson  moved  that  a  vote  of  thanks  be  tendered  the 
Government  officers  and  the  members  of  the  profession  in  Washington 
for  courtesies  extended.     Adopted. 

On  motion  of  Dr.  Jabobi,  the  thanks  of  the  Association  were 
tendered  the  Committee  of  Arrangements,  the  President,  and  other 
officers  of  the  Association. 

Adjourned. 


CONSTITUTION  AND  BY-LAWS. 


Article  I. 

Objects  of  the  Association  and  Name. 

The  Association  has  for  its  object  the  advancement  of  scientific  and 
practical  medicine.  It  shall  be  known  as  The  Association  of 
American  Physicians,  and  shall  hold  an  annual  meeting  in  the 
month  of  June  in  the  city  of  Washington,  D.  C. 

Article  II. 
Proceedings. 

The  Proceedings  shall  consist  of: 

1.  Discussions  on  subjects  of  general  interest  in  the  departments  of 
medicine  and  pathology.  These  subjects  shall  have  been  provided  for 
by  the  appointment,  at  the  previous  meeting,  of  certain  members,  two 
upon  each  subject,  to  be  called  referee  and  co-referee,  to  open  the 
debate  on  the  subjects  selected  for  discussion. 

2.  Oriorinal  communications. 

3.  Demonstrations  of  gross  and  microscopic  preparations,  of  appa- 
ratus, and  instruments. 

Article  III. 

Members. 

There  shall  be  Members  and  Honorary  Mem])ers.  The  number  of 
members  shall  be  limited  to  one  hundred.  Physicians  of  sufficient 
eminence  to  merit  the  distinction  may,  to  a  number  not  exceeding 
twenty-five,  be  elected  honorary  members,  and  as  such  shall  be 
entitled  to  attend  all  meetings  and  take  part  in  the  proceedings,  but 
not  to  vote  upon  business  questions. 
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Article  IV, 

Election  of  Members. 

Nominations  to  membership  shall  be  made  on  the  first  day  of  the 
meeting  of  the  Association,  and  shall  be  referred  to  the  Council,  which 
shall  report  those  nominations  which  are  approved  by  it  to  the  next 
annual  meeting  for  action.  A  three-fourths  vote  shall  be  necessary 
for  election  of  members,  but  for  the  election  of  honorary  members  a 
unanimous  vote  of  those  present  shall  be  required. 

Article  V. 

Annual  Dues. 

Each  member  shall  pay  an  annual  fee  of  ten  dollars.  Honorary 
members  shall  be  exempt  from  fees. 

Article  VI. 
Officers. 

The  officers  shall  consist  of  a  President,  two  Vice-Presidents,  a 
Secretary,  a  Recorder,  a  Treasurer — all  to  be  elected  annually,  and  a 
Council. 

Article  VII. 
Duties  of  Officers. 

The  duties  of  the  President,  Vice-President,  Secretary,  and 
Treasurer  shall  be  those  usual  to  these  officers.  The  Recorder  shall 
secure  the  papers  read  and  see  that  proper  notes  are  taken  of  the  dis- 
cussions thereon,  for  the  use  of  the  Committee  on  Publication. 

Article  VIII. 

Council. 

The  Council  shall  consist  of  seven  members,  who  shall  be  chosen  at 
the  first  meeting  by  ballot.  One,  selected  by  lot,  shall  retire  at  the 
end  of  the  first  year,  and  shall  not  be  immediately  eligible  to  re- 
election;  another,  similarly  selected,  shall  retire  at  the  end  of  each 
year,  until  all  of  those  originally  chosen  sliall  be  disposed  of,  after 
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which  one  shall  retire  each  year,  in  the  order  of  election,  and  his 
place  be  supplied  by  another. 

Article  IX. 
Duties  of  Council. 

It  shall  be  the  duty  of  the  Council  to  suggest  the  subjects  for  debate, 
to  consider  the  nominations  for  membership,  and  to  report  on  them  at 
the  meeting  at  which  they  shall  be  balloted  on.  The  Council  shall 
also  be  a  Committee  on  Nominations  to  Office,  and  as  such  shall  pre- 
sent a  report  at  the  morning  session  of  the  last  day,  at  the  conclusion 
of  which  session  the  election  shall  be  held  by  ballot. 

It  shall  appoint  a  business  committee  of  three,  who  shall,  with  the 
Secretary,  make  all  arrangements  for  the  meeting,  including  the 
preparation  of  a  programme. 

Article  X. 

Publication  Committee. 

The  Secretary,  Treasurer,  and  Recorder  shall  constitute  a  Com- 
mittee on  Publication,  to  which  shall  be  referred  all  papers,  reports, 
and  other  matters  intended  for  publication. 

Article  XI. 

Changes  in  Constitution  and  By-laws. 

Proposals  for  changes  in  the  Constitution  and  By-laws  must  have 
been  made  at  the  meeting  previous  to  that  at  which  they  are  voted  on, 
and  the  notices  for  which  sliall  contain  an  announcement  of  the  pro- 
posed changes ;  and  such  changes  shall  require,  for  their  adoption,  a 
majority  vote  of  three-fourths  of  those  present. 

Article  XII. 

Expulsion  of  Members. 

A  member  may  be  expelled  from  the  Association  for  conduct  unbe- 
coming a  physician  and  a  gentleman.  In  such  cases  formal  charges 
must  be  made  by  two  members,  which  shall  be  referred  to  the  Council 
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for  recommendation.  Membership  shall  lapse  by  reason  of  absence 
from  three  successive  meetings  without  reason  given  acceptable  to  the 
Council. 

Article  XIII, 

Quorwn. 

Any  number  of  members  present  at  the  appointed  time  of  the  annual 
meeting  shall  constitute  a  quorum  for  the  transaction  of  ordinary  busi- 
ness ;  but  for  the  election  of  members,  fifteen  shall  be  necessary  for  a 
quorum  ;  and  for  the  expulsion  of  members  or  for  altering  the  Consti- 
tution and  By-laws,  twenty-five  members  shall  be  necessary. 

Article  XIV. 
Order  of  Business. 

1.  The  President  shall  call  the  meeting  to  order  and  open  the 
session  by  an  address  not  exceeding  half  an  hour  in  length.  In  his 
absence  the  Vice-President  shall  preside,  and  in  the  absence  of  both  of 
these  officers  the  Chairman  of  the  Council. 

2.  The  debates  shall  be  the  next  order  of  business,  and  shall  be 
confined  to  the  first  morning  session.  The  two  members  appointed  to 
open  the  debate  shall  not  occupy  more  than  twenty  minutes  each. 
Subsequent  speakers  shall  be  restricted  to  ten  minutes  each. 

3.  Voluntary  papers  shall  not  exceed  twenty  minutes  in  the  read- 
ing. In  the  discussion  following  the  reading  of  such  papers,  remarks 
shall  be  limited  to  ten  minutes. 

4.  Demonstrations  shall  be  provided  for  in  the  afternoon  sessions. 

5.  The  referee  and  co-referee  shall,  whenever  it  is  possible,  send 
an  abstract  of  their  report  to  the  Council,  for  distribution  to  members 
previous  to  the  meeting. 

6.  In  the  morning  session  of  the  last  day,  of  which  it  shall  be  the 
first  business,  the  report  of  the  Council  as  a  Committee  on  Nomina- 
tions to  Office  and  to  Membership  shall  be  made,  and  ballot  shall  be 
held  thereon. 


CHRONIC  CATARRHAL  GASTRITIS, 
With  Opening  Remarks  by  the  President. 


PRANCIS  DELAFIELD,  M.D., 

NEW   YORK. 


Gentlemen  :  At  the  inauguration  of  a  new  medical  association  it 
would  seem  proper  for  the  presiding  officer  to  say  some  words  con- 
cerning the  objects  of  the  association  and  the  best  methods  of  carrying 
those  objects  into  effect,  and  it  was  my  intention  to  do  this ;  but  when 
I  considered  the  character  and  attainments  of  those  whom  I  was  about 
to  address,  such  a  plan  seemed  to  me  to  be  unnecessary  and  even 
impertinent. 

We  all  of  us  know  why  we  are  assembled  here  to-day.  It  is  because 
we  want  an  association  in  which  there  will  be  no  medical  politics  and 
no  medical  ethics;  an  association  in  w^hich  no  one  will  care  who  are 
the  officers,  and  who  are  not;  in  which  we  will  not  ask  from  what  part 
of  the  country  a  man  comes,  but  whether  he  has  done  good  work,  and 
will  do  more;  whether  he  has  something  to  say  worth  liearing,  and 
can  say  it.  We  want  an  association  composed  of  members,  each  one 
of  whom  is  able  to  contribute  something  real  to  the  common  stock  of 
knowledge,  and  where  he  who  reads  such  a  contribution  feels  sure  of 
a  discriminating  audience. 

We  are  all  busy  men,  working  men,  ambitious  men.  We  all  like 
to  give  instruction  and  to  gain  reputation,  and  both  of  these  we  can 
do  in  the  societies  already  existing.  But  we  also  want  a  society  in 
which  we  can  learn  something.  And  this,  I  take  it,  is  the  real  object 
of  the  enterprise  which  we  inaugurate  to-day, — to  form  an  Association 
of  Physicians  and  Pathologists  to  which  we  may  come  year  after  year 
with  the  well-founded  hope  that  at  each  meeting  we  will  find  some- 
thing to  learn. 

Without  further  preface,  1  will  ask  your  attention  to  a  subject  of 
much  practical  importance — 


DELAFIELI), 


Chronic  Catarrhal  Gastritis. 

The  fact  that  the  lining  membrane  of  the  stomach  is  both  a  mucous 
membrane  and  an  organ  of  digestion  does,  in  a  measure,  confuse  our 
appreciation  of  the  inflammations  of  this  membrane.  We  are  apt  to 
notice  especially  the  disturbances  of  digestion,  and  to  include  all  the 
cases  in  the  general  class  of  gastric  dyspepsia. 

But  the  lining  membrane  of  the  stomach  is,  in  part,  a  mucous  mem- 
brane. It  is  frequently  the  seat  of  chronic  catarrhal  inflammation, 
and  it  then  behaves  as  do  the  other  mucous  membranes  under  the 
same  circumstances. 

The  mucous  membranes  which  are  commonly  affected  by  chronic 
catarrhal  inflammation  are  those  of  the  eye,  the  nose  and  throat,  the 
air  passages,  the  stomach,  and  the  intestines.  In  all  of  these  the 
same  general  laws  seem  to  govern  the  lesions,  the  causes,  the  symp- 
toms, the  treatment,  and  the  results  of  treatment. 

I.  The  Lesions. — We  find  regularly  changes  in  the  function  and 
structure  of  the  mucous  glands,  changes  in  the  epithelium  and  in  the 
connective  tissue  stroma,  and  changes  in  the  tissues  underlying  the 
stroma. 

So  long  as  there  are  changes  in  only  the  function  and  size  of  the 
mucous  glands  it  is  possible  for  the  mucous  membrane  to  return  to  its 
natural  condition.  But  when  there  is  a  new  growth  of  connective 
tissue  in  the  stroma,  a  destruction  of  the  mucous  glands,  and  changes 
in  the  underlying  tissues,  then  the  membrane  is  permanently  dam- 
aged ;  it  can  never  regain  its  normal  state.  It  is  important,  however, 
to  remember  that  long-continued  and  severe  symptoms  often  belong 
to  the  curable  form  of  inflammation. 

II.  The  Causes. — The  ordinary  causes  of  chronic  catarrhal  in- 
flammation seem  to  be  as  follows : 

1.  One  or  more  attacks  of  acute  catarrhal  inflammation  which 
terminate  not  in  recovery  but  in  the  supervention  of  chronic  inflam- 
mation. Often  enough,  however,  an  interval  of  weeks  or  months  will 
intervene  between  the  subsidence  of  the  acute  and  the  development  of 
the  chronic  symptoms. 

2.  Chronic  venous  congestion,  of  which  the  ordinary  cause  is 
organic  disease  of  the  heart. 
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3.  Climate,  atmospheric  influences,  and  modes  of  life. 

4.  Inherited  or  acquired  diatheses,  especially  gout,  rheumatism,  and 
syphilis. 

5.  Chronic  pulmonary  phthisis  and  chronic  Bright's  disease. 

6.  The  acute  infectious  diseases. 

7.  The  poisons. 

8.  Local  irritants. 

III.  The  SymptOxMS. — These  are  regularly  : 

1.  A  change  in  the  function  of  the  mucous  glands.  They  produce 
too  much  mucus  or  too  little,  or  mucus  of  altered  quality. 

2.  Pain  or  abnormal  sensations. 

3.  Local  symptoms  peculiar  to  the  special  membrane  which  is 
inflamed.  Here  it  is  to  be  noted  that  there  is  no  necessary  relation 
between  the  severity  of  the  symptoms  and  the  extent  of  the  lesions. 
Very  marked  symptoms  may  be  associated  with  trifling  lesions,  and 
the  most  extensive  lesions  may  be  accompanied  with  hardly  any 
symptoms. 

IV.  The  Course  of  such  inflammations  is  chronic  and  long  con- 
tinued, but  not  necessarily  continuous.  On  the  contrary,  the  symptoms 
are  more  frequently  developed  in  successive  attacks,  which  become 
more  frequent,  more  severe,  and  of  longer  duration  as  the  disease 
goes  on. 

V.  The  Treatment. — The  methods  of  treatment  may  be  thus 
stated  in  the  order  of  their  value : 

1.  Climate  and  mode  of  life. 

2.  Applications  made  directly  to  the  inflamed  membrane. 

3.  The  internal  administration  of  drugs. 
The  results  of  treatment  depend  upon  : 

a.  The  desrree  of  structural  chancre  in  the  affected  membrane. 
h.  The  absence  or  presence  of  complicating  diseases. 

c.  The  possibility  of  removing  the  exciting  causes  of  the  inflam- 
mation. 

d.  The  character  of  the  treatment. 

Now  let  us  turn  to  the  consideration  of  chronic  catarrhal  gastritis. 

The  Lesions. — Whether  we  consider  the  cases  which  are  found 
at  autopsy  in  the  hospital  dead-house,  or  the  cases  seen  during  life 
in  private  practice,  it  is  evident  that  in  the  majority  of  persons  the 
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inflammation  goes  no  further  than  to  affect  the  function  of  the  mucous 
glands.  These  constantly  produce  a  thick,  tenacious  mucus  which 
adheres  in  a  thick  layer  to  the  free  surface  of  the  mucous  membrane. 
Less  frequently  the  mucus  is  thin  and  fluid,  and  is  vomited.  With 
such  a  change  in  the  mucous  glands,  the  peptic  glands  may  also  give 
evidences  of  disordered  function.  But  it  is  important  to  remember 
that  unimpaired  gastric  digestion  is  perfectly  compatible  with  chronic 
catarrhal  gastritis. 

Anatomically,  in  such  a  gastritis  the  only  changes  which  we  find 
aroi  an  increased  quantity  of  mucus,  sometimes  congestion  of  the 
bloodvessels,  sometimes  pigmentation,  an  enlargement  of  the  mucous 
glands,  some  swelling  of  the  stroma,  with  a  little  infiltration  of  pus 
cells. 

Less  frequently  we  find  more  advanced  changes.  The  connective 
tissue  between  and  beneath  the  mucous  and  peptic  tubules  is  increased 
in  quantity,  and  the  tubules  are  deformed  and  destroyed.  Polypoid 
tumors  may  project  inward.  The  muscular  and  connective  tissue 
coats  may  be  thickened.  There  may  be  stenosis  of  the  pylorus. 
The  stomach  may  be  contracted  or  dilated.  Or  without  any  increase 
of  connective  tissue  the  wall  of  the  stomach  may  be  relaxed  and  its 
cavity  dilated. 

Chronic  catarrhal  gastritis  may  therefore  mean 

1.  That  the  mucous  glands  produce  too  much  mucus. 

2.  That  in  addition  the  functions  of  the  peptic  tubules  are  aftected. 

3.  That  the  structure  of  the  mucous  membrane  is  so  profoundly 
changed  that  its  digestive  functions  are  anatomically  impossible. 

4.  That  from  relaxation  of  the  muscular  wall  or  stenosis  of  the 
pylorus,  the  food  is  not  entirely  discharged  from  the  stomach,  but 
portions  remain  there. 

Etiolo(JY. — The  ideas  which  one  has  as  to  the  causes  of  chronic 
catarrhal  gastritis  will  vary  somewhat  according  to  the  experience  of 
the  hospital  autopsy  room  and  the  character  of  the  cases  observed  in 
private  practice. 

In  the  autopsy  room  we  find  most  of  the  cases  associated  witli 
complicating  diseases,  or  exhibiting  the  very  advanced  lesions  of 
gastritis. 

Organic  disease  of  the  heart,  emphysema  of  the  lungs,  cirrhosis  of 
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the  liver,  Bright's  disease,  phthisis,  and  alcoholism  are  evidently,  in 
most  of  the  eases,  the  causes  of  the  gastritis. 

In  private  practice,  on  the  other  hand,  I  find  most  of  the  cases  in 
adults  between  the  ages  of  twenty-five  and  fifty ;  a  smaller  number  in 
children  and  old  persons. 

In  the  majority  of  the  cases  no  cause  is  to  be  discovered,  but  the 
mode  of  life  and  the  character  of  the  locality  in  which  the  patient 
lives.  The  same  climatic  conditions  which  predispose  to  "chronic 
nasopharyngeal  catarrh  and  chronic  bronchitis  have  a  like  effect  as 
regards  chronic  gastritis. 

In  a  smaller  number  of  cases  other  causes  can  be  discovered.  An 
attack  of  acute  gastritis,  or  of  gastro-duodenitis,  or  of  gastro-enteritis 
may  be  followed  by  chronic  gastritis.  Typhoid  fever  and  the  malarial 
fevers  may  be  accompanied  with  an  acute  gastritis,  which  later  on 
assumes  the  chronic  form.  In  some  women  the  disease  seems  to 
begin  during  pregnancy.  Alcoholism  and  the  abuse  of  drugs  furnish 
their  quota  of  patients.  Rheumatism  and  gout  are  sometimes  unques- 
tionable causes.  Cirrhosis,  Bright's  disease,  emphysema,  phthisis, 
and  cardiac  disease  also  furnish  a  certain  number  of  cases. 

The  Symptoms. — First  among  the  symptoms  comes  pain,  varying 
from  a  mere  feeling  of  oppression  and  discomfort  to  the  most  severe 
and  agonizing  pain.  Most  common  is  the  feeling  of  uneasiness  and 
discomfort  either  following  the  ingestion  of  food  or  when  the  stomach 
is  empty.  It  is  not  always  easy  to  distinguish  this  from  pain  belong- 
ing to  the  small  intestine  or  the  colon.  Much  worse  is  the  severe  pain 
due,  in  some  cases,  to  the  presence  of  food  in  the  stomach ;  a  pain 
often  followed  by  vomiting ;  at  first  coming  on  only  when  the  stomach 
contains  a  considerable  amount  of  food,  but  later  continuing  even  after 
repeated  vomiting,  so  long  as  the  smallest  fragment  is  left — a  pain 
so  severe  that  the  unfortunate  suff'erer  has  no  rest  by  day  or  by  night ; 
deprives  himself  of  almost  all  nourishment,  and  finally  falls  a  victim 
to  the  opium  habit. 

Nausea  and  vomiting  are  also  regular  symptoms.  The  nausea 
belongs  to  the  early  morning  hours.  The  vomiting  is  most  frequently 
a  vomiting  of  food,  either  in  considerable  quantities,  or  vomiting  kept 
up  so  long  as  the  smallest  particle  of  food  is  left  in  the  stomach.  In 
other  cases  large  quantities  of  brownish  fluid,  mixed  with  mucus  and 
food,  accumulate  in  the  stomach,  and  are  vomited  from  time  to  time. 
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This  is  especially  the  case  when  the  stomach  is  dilated.  Vomiting  of 
pure  mucus  is  seen  in  a  few  cases.  A^omiting  of  blood,  usually  not 
in  large  quantities,  may  occur.  Regurgitation  of  acid  fluid  in  the 
morning  belongs  especially  to  alcoholic  gastritis. 

Retention  and  fermentation  of  food  in  the  stomach  are  more  com- 
mon with  dilated  stomachs,  but  are  by  no  means  confined  to  them. 
They  are  found  often  enough  with  other  cases  of  chronic  gastritis. 

Constipation  seems  in  some  cases  to  depend  directly  upon  the 
gastritis,  and  will  disappear  as  this  improves  without  the  use  of  any 
laxatives.  In  the  same  way  there  are  diarrhoeas  which  can  be  cured 
by  treatment  directed  to  the  stomach. 

Headache  is  often  a  symptom.  It  may  follow  a  variety  of  types, 
but  perhaps  the  most  common  is  that  Avhich  comes  on  at  intervals.  A 
general  loss  of  health,  of  which  emaciation  and  loss  of  muscular 
strength  are  the  most  prominent  features,  is  found  with  the  worst 
cases  of  the  disease.  Inflammation  of  the  tongue,  and  a  variety  of 
abnormal  sensations  referred  to  the  throat,  mouth,  and  tongue,  belong 
to  some  of  the  cases.  These  are  the  most  marked  symptoms  which 
ma}^  be  referred  directly  to  the  gastritis.  In  the  complicated  cases, 
of  which  there  are  many,  other  symptoms  are  added  which  it  is  not 
necessary  to  consider  at  the  present  time. 

The  Course  of  the  disease  is  naturally  prolonged  over  many  years, 
and  interrupted  by  periods  of  improvement.  The  symptoms  come  on 
in  attacks,  at  first  not  severe,  not  of  long  duration,  easily  relieved  in 
a  variety  of  ways.  As  the  disease  continues,  each  succeeding  year 
marks  a  greater  severity  and  longer  duration  of  the  symptoms.  In 
some  of  the  patients  the  disease  never  advances  further  than  to  make 
them  uncomfortable  during  a  part  of  each  year.  In  others  the  gen- 
eral health  is  disturbed ;  they  are  unable  to  work ;  and  become  miser- 
able, chronic  invalids.  In  others  the  excessive  pain  drives  them  into 
the  morphine  habit ;  while  in  a  few  cases  the  gastritis  causes  death. 

Treatment. — In  attempting  to  establish  a  satisfactory  treatment 
for  chronic  gastritis,  it  is  important  to  state  as  clearly  as  possible  the 
problem  which  is  to  be  solved.  First,  then,  we  must  remember  that 
all  the  patients  who  suflFer  from  gastric  symptoms  do  not  necessarily 
have  chronic  gastritis.  Besides  those  wlio  have  functional  disturbance 
of  tlic  stomach,  or  cancer  or  ulcer  of  the  stomach,  we  find  many  others 
in  whom  gastric  symptoms  are  due  to  diseases  of  other  parts  of  the 
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body.  Ansemia,  uterine  disease,  the  neurotic  and  hysterical  condition, 
and  constipation  often  behave  in  this  way.  In  old  people  the  function 
of  gastric  digestion  is  often  impaired  simply  as  the  result  of  old  age. 
To  each  one  of  these  conditions  belongs  its  appropriate  treatment,  but 
it  is  not  the  treatment  of  chronic  gastritis. 

Still  further  Ave  must  remember  that  in  many  cases  of  gastritis,  pal- 
liation of  the  symptoms  is  all  that  we  can  hope  for.  This  is  true  of 
the  gastritis  associated  with  heart  disease,  emphysema,  phthisis, 
cirrhosis,  Bright's  disease,  gout,  rheumatism,  and  alcoholism.  It  is 
also  true  of  the  cases  in  which  the  inflammation  has  gone  on  to  the 
destruction  of  the  peptic  and  mucous  glands.  After  excluding  all 
these,  there  remains  a  large  and  impoi'tant  group  of  cases  of  chronic 
catarrhal  gastritis  in  which  we  may  hope,  not  only  to  alleviate  the 
symptoms,  but  to  cure  the  disease. 

It  is  evident,  from  the  nature  of  the  disease,  that  any  treatment 
intended,  not  merely  to  palliate,  but  to  cure,  must  be  of  long  duration, 
and  that  it  must  be  repeated  from  time  to  time,  when  the  inevitable 
relapses  occur.  The  different  plans  of  treatment,  then,  which  may  be 
adopted  are: 

The  curative  effects  of  climate  and  mode  of  life. 

The  regulation  of  the  diet. 

The  administration  of  drugs. 

The  use  of  local  applications  directly  to  the  inflamed  membrane. 

1.  Climate  and  Mode  of  Life. — These  I  believe  to  offer  the  most 
certain  means  of  curing  chronic  gastritis.  It  is  unnecessary  to  lay 
down  rules  as  to  the  sort  of  climate;  that  can  be  regulated  by  the 
tastes  of  the  patient.  The  two  points  of  importance  are:  First,  the 
locality  selected  must  be  one  where  the  patient  can  lead  an  out-of-door 
life:  second,  the  patient  must  live  in  this  climate  either  for  several 
years  or  for  a  considerable  part  of  each  year.  Excellent  as  this  method 
of  treatment  is,  it  is  evident  that  it  can  be  carried  out  by  only  a  limited 
number  of  persons. 

'1.  The  Diet. — Tiie  regulation  of  the  diet  is  a  matter  which  demands 
consideration  in  every  case  of  chronic  gastritis.  In  trying  to  ascertain 
the  best  way  of  feeding  these  patients,  I  have  found  only  one  satisfac- 
tory method,  and  that  is  to  feed  them  ex{)erimentally  with  different 
articles  of  food,  and  then,  after  an  interval  of  several  hours,  Avash  out 
the  stomach  and   si'c  how  thoroughly  these  articles  of  food  have  been 
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digested  and  removed  from  the  stomach.  After  pursuing  this  course 
for  a  number  of  years,  I  have  arrived  at  the  following  conclusions: 

It  is  necessary  that  the  patients  should  be  well  fed;  a  starvation 
diet  never  answers. 

The  stomach  does  not  require  any  rest  from  the  performance  of 
stomach  digestion ;  on  the  contrary,  it  is  all  the  better  for  being  called 
on  to  perform  its  natural  function. 

The  patients'  own  ideas  as  to  what  food  agrees  with  them  are  usually 
erroneous.  They  are  apt  either  to  starve  themselves  or  to  select  the 
least  nutritious  articles  of  food. 

The  use  of  artificially  digested  foods  or  of  substances,  such  as  pep- 
sin, to  assist  stomach  digestion,  is  unnecessary. 

The  starches — oatmeal,  cornmeal,  bread,  the  cereals,  the  health 
foods — are,  as  a  rule,  bad.  Portions  of  them  remain  undigested  in 
the  stomach  for  many  hours. 

Milk  in  adults  is  an  uncertain  article.  It  answers  very  well  for 
some  persons:  not  at  all  for  others. 

Meat  is  usually  readily  and  well  digested,  but  there  are  occasional 
exceptions  to  this  rule. 

Vegetables  and  fruits  can  be  eaten,  but  the  particular  varieties  must 
be  selected  experimentally  for  each  patient. 

I  do  not  believe  that  any  case  of  chronic  gastritis  is  to  be  cured 
by  diet  alone.  Even  the  exclusive  milk  diet,  while  it  often  relieves 
symptoms,  is,  as  a  rule,  only  temporary  in  its  effect,  so  that  the  patient 
simply  loses  a  certain  amount  of  time  by  employing  this  instead  of 
more  efficacious  plans  of  treatment. 

3.  TJie  Administration  of  Drugs. — The  advantageous  use  of  drugs 
belongs  to  the  earlier  stages  of  chronic  gastritis.  At  that  time  they 
often  palliate  symptoms,  and  sometimes  even  seem  to  cure  the  inflam- 
mation. In  the  later  stages,  of  the  disease  their  use  becomes  more  and 
more  unavailing.  Tiie  reliable  drugs  for  this  purpose  are  not  numer- 
ous: the  preparations  of  soda,,  potash,  and  bismuth,  the  mineral  acids, 
glycerine,  sometimes  carbolic  acid,  sometimes  iodoform,  sometimes  the 
bitter  infusions.  If  none  of  these  answer,  it  is  hardly  worth  while  to 
look  any  further.  If  we  can  combine,  with  the  administration  of 
drugs,  the  regulation  of  the  diet  and  of  the  mode  of  life  of  the  ])atient, 
then,  of  course,  our  chances  of  success  are  much  greater. 
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4.  The  Use  of  Local  Applications  made  directly  to  the  Mucous 
Membrane  of  the  Stomach. — This  I  regard  as  the  most  efficacious 
plan  of  treatment  for  those  patients  who  are  not  able  to  leave  home 
and  seek  a  proper  climate,  but  ask  to  be  relieved  Avithout  interruption 
to  their  ordinary  pursuits. 

The  local  applications  are  readily  made  by  the  introduction  of  a 
soft  rubber  tube  through  the  oesophagus  into  the  stomach. 

Liquid  applications  are  the  best.  They  should  be  made  in  such 
quantities  as  to  come  thoroughly  into  contact  with  the  entire  surface 
of  the  mucous  membrane,  although  the  pjdoric  end  of  the  stomach  is 
the  region  where  the  inflammation  is  principally  situated.  They 
should  be  made  at  a  time  long  enough  after  eating  for  the  stomach  to 
be  as  nearly  empty  as  possible. 

For  many  cases  warm  water  alone,  in  considerable  quantities,  is  the 
only  local  application  needed.  In  some,  however,  there  is  an  advan- 
tage in  medicating  the  water,  and  for  this  purpose  I  employ  a  variety 
of  substances.  The  alkalies,  the  mineral  acids,  bismuth,  carbolic 
acid,  the  salicylates,  iodoform,  belladonna,  ipecac,  and  gelseminum 
may  each  one  be  employed,  according  to  the  particular  case. 

For  the  first  week  it  is  often  necessary  to  put  the  patient  on  a  milk 
diet,  and  this  can  be  done  even  with  those  patients  who,  under  ordi- 
nary circumstances,  cannot  take  milk  at  all.  Then,  after  a  time,  to 
the  milk  we  add  one  solid  meal  composed  of  meat  alone.  Next,  this 
single  meal  is  increased  by  the  gradual  addition  of  fruits,  vegetables, 
and  bread.  Then  comes  the  giving  of  two  solid  meals  a  day  instead 
of  one,  then  three  solid  meals,  and  now  wo  get  rid  ot  the  milk  in  [tart 
or  altogether. 

For  the  first  week  of  this  treatment  it  is  wise  not  to  expect  any 
special  improvement.  Indeed,  even  a  longer  time  than  this  may  try 
the  perseverance  of  the  physician  and  the  confidence  of  the  patient. 
Sooner  or  later,  however,  the  expected  improvement  begins ;  the 
nausea  and  vomiting  cease,  the  constipation  or  diarrhoea  is  improved, 
the  flatulence  is  no  longer  troublesome,  the  headaches  become  less 
frequent,  and  of  more  real  value  than  this,  the  improvement  in  the 
general  condition  of  the  patient  becomes  evident.  The  color,  the 
weight,  the  appetite,  the  sleep,  the  spirits  of  the  patient,  all  show  a 
change  for  the  better.  Of  all  the  symptoms,  pain  is  the  one  which 
is  apt  to  persist  the  longest. 
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For  two  or  three  months  the  patient  has  to  be  kept  under  observa- 
tion and  the  applications  to  the  stomach  made  by  the  physician. 
After  this  the  patient  is  dismissed,  but  continues  the  treatment 
himself;  first  every  other  day,  then  twice  a  week,  then  once  a  week 
for  several  months.  The  regular  relapses  of  the  disease  are  managed 
in  the  same  w^ay,  but  are  much  more  quickly  relieved. 

I  have  tried  thus  succinctly  to  lay  before  you  the  characteristics  of 
a  common  and  important  disease,  and  yet  a  disease  which  seems  to 
me  not  to  meet  the  recognition  and  attention  which  it  demands.  If 
I  can  secure  for  the  patients  who  are  made  miserable  by  it  a  more 
careful  and  intelligent  management  than  they  are  now  apt  to  receive, 
the  purposes  of  this  paper  will  be  answered. 


THE   TENDON-JERK   AND   MUSCLE-JERK  IN  DISEASE, 
AND  ESPECIALLY  IN  POSTERIOR  SCLEROSIS. 


By  S.  weir  MITCHELL,  M.D., 

MEMBER   OF  THE   NATIONAL    ACADEMY   OF   SCIENCES, 


MORRIS  J.  LEWIS,  M.D., 

PHILADELPHIA. 


Our  recent  researches^  have,  we  believe,  given  to  symptomatology 
an  enlargement  as  to  certain  nervous  maladies.  The  present  brief 
paper  is  an  eflFort  to  apply  what  we  have  learned  to  a  single  disease — 
posterior  sclerosis  of  the  cord.  This  disease  was  chosen  because  we 
were  able  to  gather  readily  for  examination  a  representative  group  of 
cases,  and  also  because  its  natural  history  descriptions,  having  come 
from  masters  of  their  art,  are  both  definite  and  reasonably  complete. 

The  knowledge  on  which  our  reexamination  of  muscular  conditions 
in  ataxia  is  founded  is  very  recent.  However  unfamiliar  it  may  now 
be,  like  much  other  medical  knowledge  it  will  soon  become  common 
property,  if  once  it  be  recognized  as  useful. 

It  will  be  necessary  to  state  sharply  the  facts  and  inferences  on 
which  our  research  rests,  in  order  that  a  clear  comprehension  of  the 
analysis  of  the  muscular  failures  in  ataxia  may  be  obtained. 

Nothing  can  be  more  valuable  to  the  jihysician  than  to  know  clearly 
the  relative  readiness  with  which  a  centre  acts,  a  nerve  carries  its 
mandates,  or  a  muscle  responds  to  various  forms  of  excitation. 

Whether  a  muscle  acts  rapidly  and  completely  when  the  nerve-force, 
volitional  or  reflex,  calls  upon  it,  or  is  inert  and  slow,  and  incomplete 
in  moving,  would  probably  be  one  of  our  best  tests  of  local  or  general 

1  PliyMioloKi'-al  StudioH  of"  the  Kiioo-jcik  and  of  the  lloaotions  of  MuscIch  iiiulcr  Meehaniciil   and 
othur  Excitants,  Philadolpliia  Medical  News,  February  13  and  20,  1886. 
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health.  The  analysis  of  the  quality  of  muscular  reaction  escapes  us, 
in  a  measure.     It  may  not  always  do  so. 

It  is  possible,  however,  to  test  muscle  and  nerve  states  by  the  study 
of  coarser  agents,  and  of  these  there  are  but  two — electricity  and 
mechanical  excitation.  The  first  gives  us  information  of  value,  but 
strangely  enough,  is  to  be  regarded  as  a  ruder  agent  than  the  other, 
and  in  some  ways  inapplicable  beyond  a  certain  point. 

The  mechanical  excitation  of  muscle  began  to  be  of  service  when, 
in  1875,  Westphal  described  the  diagnostic  use  of  what  we  now  call 
knee-jerk,  and  what  is  usually  known  as  tendon  reflex. 

That  the  knee  phenomenon  is  a  direct  muscle  response,  and  not  a 
true  reflex,  is  now  little  questioned. 

In  1883  Jendnissik^  showed  that  violent  exertion,  as  lifting  weights, 
clenching  the  fists,  increased  the  response  to  a  blow  on  the  patellar 
tendon.  No  addition  was  made  to  this  inviting  discovery  until  we 
added  a  collection  of  facts  which  are  certainly  of  interest,  and  Avhich 
seem  likely  to  prove  also  valuable.  We  showed  that  the  responsive 
jerk  brought  about  by  striking  a  stretched  tendon  is  the  most  refined 
means  we  possess  of  deciding  as  to  the  tone  of  a  muscle ;  that 
wherever  we  can  get  such  movements,  as  at  the  knee,  ankle,  elbow, 
and  jaw,  every  distinct  muscular  exertion,  even  if  as  slight  as  wink- 
ing, increases  the  jerk,  if  it  be  timed  correctly. 

Also  every  strong  sensation  on  the  skin,  whether  it  be  of  heat  or 
cold,  or  hurt  of  any  kind,  at  once  gives  increased  responsive  power  to 
the  muscle  the  tendon  of  which  has  been  struck. 

If  we  combine  sudden  exertion  Avith  a  violent  sensation,  like  that 
caused  by  a  rhigolene  jet,  or  the  faradic  wire  brush,  the  coincident 
knee-jerk  equals  that  seen  in  spastic  disorders. 

What  is  familiarly  true  of  the  knee  is  also  true  of  the  elbow,  where 
the  biceps  responds  beautifully  to  a  blow  on  its  insertion  tendon,  and 
gives  us  an  excellent  test  for  the  presence  of  ataxia  in  the  upper 
limbs. 

And  now,  as  concerns  the  muscle  itself,  if  we  strike  sluirply  with  a 
percussion  hammer  the  belly  of  a  muscle,  the  fibres  shorten  in  re- 
sponse to  the  blow. 

Coincident  distant  motions  or  sharp  sensations  at  once  reinforce  the 

'  Beitriii;o  zur  Lehre  von  den  Sehnenretli-xcii,   voii  Dr.  KiticHt  .Icnilri'iHsik,   Deiitsclifs  Arcliiv  fllr 
klininrhc-  Mcdicin,  1883,  vul.  xxxiii.  p.  ITri. 
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muscle-act,  and  exaggerate  the  effects  of  the  blow.     This  muscle-act 
obeys  the  rules  which  apply  to  tendon-jerks. 

Therefore,  all  forms  of  mechanical  irritation  of  a  muscle  admit  of 
these  reinforcements.  Such  additions  to  muscular  excitability  disap- 
pear when  the  muscle  is  cut  off"  from  connection  with  the  spinal 
centres. 

Section  of  the  nerves,  and  disease  of  certain  portions  of  the  cord,  as 
in  posterior  sclerosis,  end  all  response  to  tendon-jerks,  whilst  a  blow 
on  the  muscle  still  continues  to  evoke  local  motion  in  its  tissue. 

The  explanation  is  not  far  to  seek.  A  muscle  moves  when  struck, 
because  of  its  innate  capacity  to  twitch  when  irritated,  but  it  does  not 
move  when  excited  by  a  blow  on  its  tendon,  unless  it  has  besides  its 
own  excitability  a  constant  influx  of  tone-waves  from  spinal  centres. 
These  aids  to  motility  are  born  of  two  sets  of  causes :  1st,  the  afferent 
impressions  due  to  muscular  metabolic  changes,  a  constant  source ; 
and,  2d,  the  intermittent  influx  of  like  waves  due  to  overflow  on  its 
own  spinal  ganglia  of  the  excess  of  nerve  force  arising  from  remote 
muscle  acts  or  sensory  impressions.  Without  the  constant  tone  flood 
no  tendon-jerks  can  occur,  and  hence  this  delicate  response  fails  when 
the  nervous  arc  is  broken  in  its  sensory  or  motor  branch  or  in  their 
connecting  centre. 

The  jerk  from  a  blow  on  the  nmscle  continues  even  after  such  rup- 
tures, but  both  forms  of  response  cease  tlien  to  be  reinforced  by  dis- 
tant sensations  or  volitions. 

A  blow  causes  a  muscle-jerk  extending  in  both  directions  up  and 
down,  but  not  transversely  beyond  the  area  struck.  In  some  cases  of 
disease  this  reaction  lessens  or  is  lost,  and  this  irregularly,  not  all  over 
a  muscle,  but  in  limited  areas ;  as  regards  the  stimulation  of  a  blow, 
certain  muscular  regions  respond  better  than  others  in  health,  the 
extensors  better  than  the  flexors,  and  naturally  those  parts  near  to 
the  points  where  the  nerves  enter  the  muscle.  At  the  point  struck, 
the  muscle  fibres  may,  in  addition  to  their  sudden  contraction,  rise 
somewhat  slowly  into  a  little  hump  or  eminence  which,  unlike  the 
instantaneous  twitch,  subsides  slowly.  This  hump  is  best  seen  in  thin 
and  in  feeble  people,  and  in  the  muscles  late  in  ataxia  is  sometimes 
unusually  large  and  lasts  longer  than  is  common.  As  seen  when  the 
percussion  hammer  strikes  the  thin  and  feeble  chest-muscles  of  the 
tubercular  patient,  it  is  familiar  to  most  of  us,  but  it  is  observable  in 
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some  healthy  muscles  at  all  times.  Dr.  Buzzard,  with  his  usual 
sagacity,  long  ago  called  attention  to  some  of  the  direct  muscular 
reactions  of  nervous  disorders ;  but  although  Erb  and  others  have  also 
given  the  matter  attention,  there  are  still  wanting  full  and  systematic 
studies  of  these  reactions  in  connection  with  disease. 

We  have  spoken  so  often  of  tone  reinforcements,  that  it  seems  well, 
even  at  the  risk  of  repetition,  to  give  some  further  explanatory  state- 
ment of  what  we  mean  by  tone. 

The  very  existence  of  this  addition  to  the  excitability  of  muscles 
has  been  doubted,  but  our  own  experiments  leave  us,  we  think,  little 
possibility  of  indecision  on  the  subject. 

All  over  the  body  we  find  muscles  which  possess  a  variable  amount 
of  intrinsic  capacity  to  shorten  under  the  influence  of  nerve  force, 
electricity,  and  mechanical  excitation,  as  abrupt  stretching  or  a  blow. 

From  the  spinal  centres  there  is  a  more  or  less  steady  flow  of  nerve 
influence  which  is  the  final  preparation  for  prompt  muscle  response  to 
excitations. 

One  source  is  probably  in  the  muscular  chemistries.  Some  afierent 
force  thus  created  reaches  the  cord  by  the  sensory  nerves  of  each 
muscle,  and  the  current  returns  through  the  motor  track  and  keeps 
the  muscle  ready  to  react.  If  we  were  to  conceive  of  this  as  a  sort  of 
tuning  of  the  muscle,  a  final  preparation  for  ready  reply  to  the  will, 
it  w'ould  perhaps  be  not  remote  from  the  truth.  In  the  sense  of  its 
being  a  preparation  for  activity  the  expression  tuning  is  well  enough ; 
but  if,  as  seems  probable,  the  tone  currents  act  by  causing  a  slight 
bringing  closer  to  one  another  of  the  muscle-plates,  the  result  would  be 
physically  the  I'everse  of  what  we  effect  when  we  stretch  a  cord  to 
tune  it.  We  cannot  help  hoping  that  we  shall  soon  be  able  to  demon- 
strate the  exact  nature  of  the  muscular  change  which  we  now  vaguely 
describe  as  tone.' 

There  is  another  source  of  tone  which  needs  no  further  demonstra- 
tion. Remote  muscle  acts,  or  sensory  stimulations  also  remote,  at 
once  increase  the  readiness  of  the  muscle  to  react  and  numerically 
add  to  its  power  of  motor  response. 

Clenching  of  tlie  fist  <»r  cliilling  of  the  arm  abruptly  increases  the 
knee-jerk. 

'  Tlii8Bubject  lias  Imou  carefully  Btiiilieil  lu  l)r.  Mittlieir«  clinic,  and  u  fiillir  jiapcr  iipun  it  i§  in 
courw)  of  preparation  by  Dr.  Guy  IliuBdalo,  ABgistant  Physician  at  flio  Pbiludclpliiii  Iiifirniary  for 
Nervous  Dieease. 
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This  may  be  explained  in  various  waj-s.  We  now  hold  tenatively 
that  will-force  does  not  confine  itself  to  one  channel  in  this  case. 
Besides  the  needed  stimulation  of  the  hand  centres,  there  is  an  over- 
flow of  gentler  excitation  which  floods  the  Avhole  spinal  group  of 
ganglia,  and  for  the  moment  adds  to  the  flow  of  toning  influences 
which  constantly  prepare  the  muscle  to  move  and  so  increase  its  excita- 
bility. This  is  an  abrupt  addition  to  muscle  tone,  and  hypothetically 
accounts  for  what  we  call  reinforcements  of  knee-  and  muscle-jerks. 

In  childhood  this  overflow  is  competent  to  cause  extensive  move- 
ments when  only  one  is  willed,  until,  as  we  grow  older,  the  constancy 
of  habitual  eff'ort  creates  a  growing  tendency  on  the  part  of  nerve 
force  to  take  and  keep  certain  very  definite  paths,  and  only  a  slight 
overflow  reaches  centres  other  than  those  involved  in  the  volition. 

Remnants  of  this  difiiculty  are  seen  in  our  individual  incapacity  to 
move  voluntarily  certain  muscles  without  unwilled  action  on  the  part 
of  others. 

Illustrations  abound  in  disease,  as  Hughlings-Jackson  and  Buzzard 
have  shown  when  certain  centres  become  over-excitable,  and  their 
related  muscles  move  in  irregular  response  to  so  much  nerve  force  as 
overflows  upon  them  from  acts  of  will  or  from  involuntary  acts  meant 
to  evoke  only  specific  results.  Here  that  which  usually  only  throws 
on  the  centres  mere  tone  waves,  becomes,  through  their  ac(|uired 
excitability,  competent  to  cause  unwilled  and  irregular  motion. 

"We  are  now  in  a  position  to  understand  that  incessantly  there  are 
flowing  variable  amounts  of  nerve  force  upon  and  through  the  centres 
to  the  muscles.  .\  blow  on  one  of  them  reveals  the  amount  of  this 
addition  to  their  power  to  respond  by  motion.  It  is  well  seen  in  the 
fact  that  a  partly  exhausted  hand  can  act  better  on  the  dynamometer 
when  its  fellow  is  willed  to  consentaneous  action. 

A  single  violent  act  tunes,  so  to  speak,  every  other  muscle  in  the 
body  through  the  overflow  it  sets  in  movement.  The  first  blow  a 
man  strikes  thus  makes  him  more  competent  to  strike  the  next,  and  a 
hurt  of  any  kind  adds  directly  to  this  readiness  for  action. 

A  beautiful  illustration  of  overflow  lies  in  the  ease  with  which  a 
torpid  bladder  empties  itself  during  or  just  after  the  chilling  shock  of 
a  cold  bath,  and  helps  also  to  explain  many  results  of  cold  aff'usiou 
commonly  accepted  as  reflex. 

It  is  probable  that  in  certain  states  of  enfeeblement  the  tone  waves 
grow  less,  and  that  in  this  way  we  may  account  for  the  difficulty  of 
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active  motion  which  these  conditions  exhibit.  Wc  have  ourselves 
observed  that  on  dull,  damp,  warm  days  the  response  to  knee-taps 
was  in  some  men  distinctly  lessened,  and  also  that  reinforcements  did 
not  give  us  the  usual  ample  gain  in  motion  nor  occasion  the  exception- 
ally violent  response,  common  at  other  times. 

We  have  then  tendon-jerk,  its  increase,  its  loss,  and  reinforcements 
by  distant  muscle-  and  sensation-acts.  We  have  also  muscle-jerk,  its 
increase,  its  loss,  and  reinforcements  and  other  peculiarities.  Having 
acquired  new  knowledge  as  to  these  latter  facts,  we  wish  to  apply 
them  to  disease.  To  do  this,  so  as  best  to  see  relations  at  a  glance, 
we  have  made  the  first  extensive  effort  known  to  us  to  represent 
•symptoms  and  their  force  by  signs.  We  thus  express  in  one  table 
with  the  eloquence  of  condensation  what  we  venture  to  call  the  equa- 
tion of  each  case,  and  also  make  easy  the  recognition  of  any  one 
symptom  over  a  set  of  cases.  Table  I.  shows  the  varying  symptoms 
in  twenty-three  cases  of  locomotor  ataxia,  expressed  in  signs  which 
TQay  easily  be  interpreted  by  referring  to  the  explanation  at  the  foot 
of  Table  II.  :  many  of  these  signs,  however,  need  no  elucidation. 
Where  two  signs  occur  in  the  same  space,  and  Avhere  R  (right)  and  L 
(left)  are  not  mentioned,  the  first  refers  to  the  right  and  the  second  to 
the  left  side ;  or  the  first  refers  to  the  hands  and  the  second  to  the 
feet,  as  may  be  seen  by  the  context.  Table  II.  is  taken  from  Table  I., 
and  is  a  distinct  effort  to  class  the  cases  by  some  decisive  symptom. 
For  this  we  select  station,  the  relativepower  to  stand  steady,  with  eyes 
open  or  shut.  This  symptom  can  be  made  numerically  accurate  by 
standing  the  patient  in  front  of  a  bar  marked  in  inches,  and  placed 
on  a  level  with  the  ears.  The  extent  of  lateral  sway  of  the  head 
may  thus  be  easily  observed ;  a  like  observation  records  the  anterior 
tendency.  The  first  is  rarely  over  half  an  inch  in  health  ;  the  second 
does  not  usually  exceed  an  inch,  even  with  closed  eyes.  Any  large 
increase  is  suspicious.  The  observer  should  be  seated  in  order  to 
eliminate  his  own  sway,  and  should  be  at  a  set  distance  from  the 
patient.  Dividing  our  ataxics  by  this  test  into  classes  we  have,  as  a 
starting-point.  Class  1,  normal  station;  then  Class  2,  slight  impair- 
ment; Class  3,  great  im])airinent ;  and  Class  4,  the  paralytic  stage. 
The  division  as  between  Classes  2  and  3  is  difficult,  but  the  check  of 
the  average  duration  of  disease  shows  our  classifications  to  have  been 
reasonable.  Now  let  us  group  the  muscle  phenomena  in  relation  with 
the  integrity  and  the  lack  of  station. 
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We  have  long  been  looking  for  the  tests  of  a  preataxic  stage  in 
posterior  sclerosis,  which  stage  might  be  amenable  to  treatment ;  but 
usually  the  nearest  approach  we  can  make  is  to  find  pains,  or  stra- 
bismus, and,  with  these,  loss  of  knee-jerk.  A  glance  at  the  double 
row  of  zeros,  in  the  lines  ankle-  and  knee-jerks,  and  reinforcement, 
shows  that  all  of  our  cases,  at  least,  have  reached  this  stage,  and  give 
no  information  of  use  so  far  as  the  legs  are  concerned.  If  we  turn  to 
the  arm  symptoms,  we  are  in  a  more  fertile  field.  We  should  have 
reflected  long  ago  that  as  ataxy  of  the  arms  comes  on  even  years  after 
the  legs  have  gone  through  their  stages  of  failure,  we  might  expect, 
with  watchfulness,  to  trace  in  the  arms  of  recent  cases  preataxic 
alterations  and  the  fatal  progress  of  the  arm  muscles  in  the  direction 
of  impaired  tone.  But  even  the  newest  of  our  own  cases  have  gone 
too  far  to  yield  all  we  wish  to  know  or  hope  yet  to  see.  We  note 
that  the  arms  seem  to  advance  through  the  same  changes  as  the  legs. 
The  biceps-jerk  (elbow-jerk)  and  its  reinforcement  are  found  only  in 
Classes  1  and  2 ;  with  a  much  impaired  station  or  station  loss  (Classes 
3  and  4)  they  are  gone.  In  one  case  in  Class  2,  the  elbow-jerk, 
though  absent,  is  seen  on  reinforcement.  Had  we  a  much  larger 
number  of  cases  we  should  probably  observe  more  instances  of  lost 
elbow-jerk  with  reinforcement  yet  possible,  in  various  degrees. 

In  one  instance  the  elbow-jerk  and  reinforcement  are  in  excess,  and 
this,  with  some  like  facts,  makes  us  query  as  to  the  possibility  of  their 
being  a  surviving  representation  of  a  preataxic  stage  of  over-excita- 
bility. Several  cases  recently  studied  by  us  present  some  of  the  earlier 
symptoms  of  posterior  sclerosis,  and  yet  show  an  increase  of  the  knee- 
jerk  with  an  increased  reinforcement.  May  not  this  represent  an  irrita- 
tive condition  of  the  cord  which  will  subsequently  fade  and  give  place 
to  more  decisive  and  distinctive  local  trouble  in  the  posterior  columns  ? 

Bramwell^  believes  that  an  exaggeration  of  the  reflexes  may  result 
from  increased  excitability  of  the  gray  matter.  In  such  cases  it  is  but 
too  likely  that  a  diagnosis  of  disease  of  the  lateral  columns  would  be 
accepted  as  the  sole  explanation. 

The  very  interesting  investigations  of  Norris-  tend  to  corroborate 
this  view  of  the  case.     He  discovered  an  increase  of  the  knee-jerk  in 

•  Diseases  of  the  Spinal  Cord,  by  Byroni  Bramwell,  M.D.,  F.R.C.P.  Edinburgh,  1882,  p.  112. 
-   On  the  Association   of  Gray  Degeneration  of  the  Optic  Nerves  with  Abnormal  Patellar-tendon 
Reflexes,  by  Wm.  F.  Norris,  M.D.     Transactions  of  the  American  Ophthalmological  Society,  1885. 


20 


MITCHELL,    LEWIS, 


eighteen  out  of  thirty-seven  cases,  which  also  exhibited  varying  degrees  • 
of  degeneration  of  the  optic  nerves  and  were,  presumably,  early  ataxics. 
Later  examination  showed,  in  some  of  these,  a  diminution  or  absence 
of  the  knee-jerk. 

In  Classes  3  and  4  the  elbow-jerk  is  lost,  just  as  the  knee-jerk  was 
long  before.  The  forearm  muscle-jerks  and  their  reinforcement  are 
interesting — both  normal  in  Class  1.  As  the  cases  advance,  the 
muscle-jerks  show  irregularities,  and  are  not  lost  utterly  in  a  single 
case  up  to  the  paralytic  stage,  while  reinforcement  of  them  is  not 
possible  in  some  of  Class  2,  and  in  Classes  3  and  4  is  absent. 

From  these  data  Table  III.  is  made  up.  It  represents  the  mechanical 
reaction  changes  in  the  muscle-  and  tendon-jerks  of  the  arms,  and 
theoretically  in  those  of  the  legs.     They  may  be  seen  to  alter  in  this 

Table  III. — A  Study  of  the  Mechanical  Reactions  of  Tendon- 
AND  Muscle-jerks   in  Locomotor  Ataxia. 


1st  stage. 

2d  stage. 

3d  stage. 

4th  stage. 

5th  stage. 

6th  stage. 

Tendon-jerk 
Reinforcement . 
Muscle-jerk 

Reinforcement  . 

Diminished 

or  abs  int. 

Fair 

Normal 
Normal 

Absent 
Absent 
Normal 

Normal 

Absent 
Absent 
Normal 

Absent 

Absent 

Absent 

Increased,  re- 
gularly or 
irregularly 
distributed. 
Absent 

Absent 

Absent 

Diminished 
and  irregu- 
larly distri- 
buted. 
Absent 

Absent 
Absent 
Absent 

Absent 

Note. — A  pronounced  tencUm-jerk  capable  of  excessive  reinforcement  is  sometimes  seen  in  the  earliest 

stages  of  locomotor  ataxia.  Mounding  of  the  muscle  at  the  point  struck  sometimes  occurs  in  stages  4 
and  5,  and  occasionally  even  in  3. 

order.  The  tendon-jerk  is  lessened  or  lost,  but  can  still  be  reinforced 
in  the  first  stage.  In  all  successive  stages  both  are  absent.  Meanwhile 
the  muscle-jerk,  say  of  the  extensors  of  the  hand,  is  healthy  in  stages  1 
and  2,  and  reinforcible  in  both.  In  stage  3  the  muscle-jerk  is  normal, 
but  there  is  no  reinforcement.  In  stage  4,  with  station  much  impaired, 
the  muscle-jerk  becomes  increased.  It  is  quicker  and  larger,  as 
Buzzard  observed  in  1878,  and  Erb  also,  but  now  it  is  irregularly 
distributed,  and  may  be  less  in  places,  and  cannot  be  reinforced.  In 
stage  5  the  muscle-jerk  is  lessened  irregularly,  and  no  reinforcement  is 
possible.  In  stage  0,  that  of  complete  paralysis,  rarely  attained  be- 
cause death  is  apt  to  intervene,  all  the  reactions,  tendinous  and  mus- 
cular, and  all  reinforcements  vani.sli.     Of  the  chin-jerk,  little  can  be 
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said.  It  is  sometimes  absent  in  health,  or  is  hard  to  get,  and  seems 
more  common  in  stages  1  and  2  than  in  3  and  4. 

The  various  changes  here  mentioned  probably  represent,  incom- 
pletely, the  totality  of  alterations  of  muscles  in  posterior  sclerosis. 
The  gradual  cutting  oflF  of  spinal  tone  waves  is  shown  in  the  successive 
loss  of  tendon-jerk  and  its  reinforcement,  and  of  muscle  reinforcement. 
The  increase  of  direct  muscle-jerk  which  ensues  may  be  due  to  some 
irritative  changes  in  the  muscle,  not  as  yet  to  be  fully  understood.  It 
is  followed  by  lessening  of  muscle-jerk,  and  at  last  by  paralytic  loss  of 
all  muscle  reactions.  Some  microscopic  studies  of  muscle  tissues  are 
still  needed  to  explain  these  late  phenomena. 

While  studying  the  effects  of  voluntary  motion  on  the  tendon-  and 
muscle-jerks  it  was  noticed  that  associated  movements  occurred  in  many 
of  the  cases.  Thus,  on  clenching  the  fist,  movements  occurred  in  the 
other  hand,  or  even  in  one  or  other  of  the  legs.  This  we  discovered 
too  late  to  note  it  in  all  our  cases.  It  apparently  belongs  to  an  ad- 
vanced condition  of  the  disease.  To  observe  it,  the  hand  should  rest 
in  passive  supination  on  the  thigh,  while  the  opposite  fist  is  being 
clenched ;  the  patient's  attention  should  not  be  called  to  the  possible 
result  of  the  experiment. 

In  Class  4  it  was  seen  in  six  out  of  seven  cases,  and  not  looked  for 
in  one.  In  Class  3  it  was  present  in  three  out  of  the  six  cases,  absent 
in  one,  and  not  looked  for  in  two. 

In  Classes  1  and  2  it  was  seen  twice,  absent  five  times,  not  sought 
for  in  two  patients — a  percentage  of  64.75,  exclusive  of  five  cases 
where  the  symptom  was  not  looked  for.  Muscle-mounding  was  found 
irregularly,  without  positive  relation  to  the  state  of  the  disease. 

A  new  symptom,  distinct  prominence  of  the  eyes,  with  a  full  appear- 
ance of  the  surrounding  tissues  not  due  to  oedema,  was  found  six  times, 
chiefly  in  late  cases.  Hearing  was  lessened  in  44.4  per  cent,  of  the 
cases  in  Classes  1  and  2 ;  in  ()6.<j  per  cent,  in  Classes  2  and  3  ;  and 
was  normal  in  but  one  of  Class  4.     Vision  was  not  tested  with  care. 
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DISCUSSION. 

Dr.  E.  C.  Seguin,  New  York. 

I  do  not  wish  to  allow  so  valuable  a  communication  to  pass  without  remark. 
I  have  been  much  instructed  by  the  points  brought  forward,  but  as  they  are 
new  it  is  perhaps  useless  to  say  anything  in  the  way  of  criticism.  I  should, 
however,  like  to  throw  out  a  suggestion  as  to  the  possible  explanation  of  the 
phenomena  of  reinforcement,  which  is  somewhat  different  from  that  advanced 
by  Dr.  Mitchell.  In  considering  the  question  whether  the  jerk  is  a  reflex 
phenomenon  or  inherent  in  the  muscle,  it  should  be  borne  in  mind  that  it 
belongs  to  the  general  class  of  reflex  actions  as  contradistinguished  from 
direct  volitional  action.  It  seems  to  me  more  than  doubtful  that  volitional 
acts  tend  in  a  direct  way  to  produce  the  reinforcement.  These  two  sets  of 
actions  have  distinct  paths  in  the  nervous  system,  they  are  very  different  one 
from  another,  and  even  antagonistic ;  yet  if  I  have  not  misunderstood  the 
author  of  the  paper,  he  would  have  one  reinforce  the  other.  I  would  suggest 
that  when  the  patient's  attention  is  attracted  by  irritation  of  a  cutaneous 
nerve,  or  when  he  uses  the  will  to  perform  any  motion  at  the  time  the  tendon 
is  tested,  or  just  before,  the  cerebral  inhibitory  influence  upon  the  automatic 
or  reflex  power  of  the  spinal  cord  is  momentarily  reduced,  and  the  power  of 
the  reflex  apparatus  is  thereby  raised  for  the  moment.  The  reinforcement 
seems  to  me  to  be  rather  a  negative  condition. 

There  are  some  clinical  facts  which  would  seem  to  bear  out  this  view. 
One  is  that  in  destructive  cortical  disease,  as  in  dementia  paralytica,  the 
jerks  are  all  usually  increased,  except  where  there  is  coincident  disease  of 
the  posterior  columns.  Some  of  the  most  remarkable  reflexes  are  seen  in 
cerebral  neurasthenia,  I  have  now  a  case  of  cerebral  neurasthenia  in  which 
there  is  no  organic  disease,  which  presents  extraordinary  tendinous  and 
muscular  reflexes.  Wherever  you  tap  him  you  get  extensive  jerks,  even  in 
muscles  adjacent  to  the  one  excited. 

Dk.  James  J.  Putnam,  Boston. 

In  explaining  the  phenomena  of  reinforcement,  I  should  rather  agree  with 
Dr.  Seguin.  The  reinforcement  as  seen  in  neurasthenia,  and  as  I  have  seen 
it  in  hysterical  spasm,  seems  to  point  to  that  explanation  rather  than  to  that 
suggested  by  the  author  of  the  paper.  Perhaps  this  is  merely  a  matter  of 
words.  If  we  admit  that  the  action  of  the  spinal  cord  has  to  be  called  upon 
and  it  resjionds  in  some  way,  the  response  depending  upon  the  part  which 
the  higher  centres  take  in  the  combined  action,  it  seems  to  me  a  matter  of 
words  whether  we  consider  the  result  as  due  to  witlidrawal  of  influence  from 
above  or  regard  it  as  an  increase  of  the  tonus  of  the  muscle. 

Dr.  Mitchell  described  an  interesting  method  of  determining  the  power  of 
the  patient  to  maintain  station,  and  one  by  which  this  might  be  expressed 
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numerically.  I  have  used  certain  methods  for  testing  the  arms,  which  were 
first  employed  by  Bowditch  and  Stanley  Hall  in  testing  the  muscular  sense 
in  health.  One  method  consists  in  the  use  of  a  yardstick  with  a  slider,  to 
see  how  accurately  a  person  with  the  eyes  shut  can  move  the  slider  to  a  given 
point.  This  can  also  be  done  with  a  blackboard  ruled  in  squares.  The 
person  makes  two  marks  upon  the  blackboard,  and  then,  with  the  eyes  closed, 
tries  how  accurately  he  can  make  other  marks  in  the  same  position. 

Dk.  H.  C.  Wood,  Philadelphia. 

It  seems  to  me  that  this  is  not  a  matter  of  words,  but  of  fundamental 
physiological  ideas.  It  is  a  matter  of  importance  whether  we  consider  that 
all  movements  are  either  voluntary  or  reflex,  or  whether  we  consider  that  there 
are  three  classes  of  movements — first,  voluntary  movements ;  second,  reflex 
movements  ;  and,  third,  movements  originating  in  the  muscle  or  in  the  nerve- 
endings  in  the  muscles.  Until  the  fact  that  the  time  of  the  knee-jerk  is  so 
entirely  different  from  the  time  of  other  reflexes  is  explained,  we  must,  it 
seems  to  me,  consider  that  there  are  these  three  classes  of  movement.  It 
is  well  known  that  under  the  influence  of  certain  poisons  the  response  of 
the  muscles  to  voluntary  and  involuntary  stimuli  is  completely  altered,  and 
that  the  muscle  is  in  a  condition  different  from  normal.  This  seems  to 
strengthen  the  opinion  that  we  have  these  three  classes  of  movements. 

It  is  possible  that  the  effects  of  voluntary  movement  on  the  knee-jerk 
may  be  the  effect  of  the  removal  of  cerebral  inhibition,  but  we  have  at 
present  no  proof  of  this.  It  seems  to  me  wisest  to  adopt  as  a  provisional 
explanation  the  theory  of  reinforcement  which  has  been  brought  forward  by 
Dr.  Mitchell. 

Dk.  Mitchell.  Dr.  Wood  has  said  what  I  would  have  wished  to  say. 
In  regard  to  the  subject  of  inhibition,  I  ask  the  members  to  read  our  original 
paper.  In  reply  to  Dr.  Seguin,  I  say  that  most  of  the  facts  can  be  explained 
on  the  inhibition  theory,  but  that  the  doctrine  of  overflow  is,  I  think,  the 
more  plausible.  It  is  not  a  new  theory,  and,  as  I  have  already  said,  we  adopt 
it  merely  as  a  tentative  explanation. 

I  seem  to  have  been  misunderstood  when  speaking  of  associated  move- 
ments, by  which  I  mean  that  if  a  person  is  asked  to  shut  the  right  hand,  for 
instance,  there  will  be  noticed  at  the  same  time  a  slight  contraction  of  the 
fingers  of  the  left  hand,  and  if  he  is  sitting  down,  the  left  leg  may  be  drawn 
up.    This  is  entirely  different  from  the  movements  alluded  to  by  Dr.  Putnam. 


METHOD  OF  MANAGING  TYPHOID  FEVER. 

By  p.  PEYRE  PORCHER,  M.D  , 

CHARLESTON,  S.  C. 


It  is  not  our  purpose,  Mr.  President,  to  enter  into  any  refinements 
regarding  the  nature,  causes,  or  pathology  of  typhoid  fever. — our 
object  being  simply  to  describe  the  expedients  used  to  secure  what  we 
consider  to  be  a  very  low  mortality  rate  in  the  management  of  this 
disease.  Only  the  cases  treated  in  private  practice  during  the  past 
few  years  will  be  considered,  and  the  method  briefly  indicated  which 
has  proved  sufficiently  satisfactory  to  warrant  us  in  continuing  to 
employ  it,  until  such  time  as  we  shall  be  able  to  engraft  new  methods 
or  new  agents — if  any  shall  be  shown  to  be  more  efficient. 

None  of  the  many  hundreds  of  cases  derived  from  the  several  hos- 
pitals, civil  or  military,  over  which  we  have  had  control  for  many 
years,  will  be  included:  because  we  consider  it  difficult  to  draw  accu- 
rate conclusions  from  this  class:  on  account  of  the  disturbing  elements 
which  affect  them — the  late  periods  at  which  many  are  admitted — the 
occasional  want  of  regularity  in  the  nursing  and  attendance — which 
are  likely  to  modify  the  results  unfavorably. 

We  may  also  touch  briefly  upon  an  important  subject,  namely  some 
of  the  fallacies  connected  with  the  calculation  of  percentages,  and  the 
erroneous  conclusions  derived  therefrom — which  are  to  the  detriment 
of  true  progress  in  the  art  of  medicine.  And  now  you  will  permit 
us  to  express  much  diffidence  in  bringing  this  hackneyed  theme  before 
an  assembly  so  specially  learned  and  experienced  as  this.  How  shall 
we  invest  it  with  sufficient  interest,  or  make  it  useful  or  attractive? 
Some  very  exacting  engagements,  which  could  not  be  set  aside,  have 
claimed  our  attention  and  prevented  the  collection  of  material  which 
might  have  been  more  worthy  of  your  consideration. 

However,  there  are  for  us  nulla  vestigia  rctrorsuiii,  and  being  con- 
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vinced  that  if  in  the  treatment  of  thirty  cases  of  typhoid  fever  in 
succession — none  having  been  selected  and  none  excluded, — we  can 
report  all  recovered  save  three  (with  some  after-reprisals  to  be  made 
regarding  these),  the  plan  of  treatment  seems  to  be  highly  satisfactory, 
and  this  will  furnish  a  basis  for  our  remarks.  Besides :  the  general 
principles  of  treatment  applied  in  this  disease,  have  been  found,  with 
a  very  few  modifications,  applicable  to  other  classes  of  fevers  in  which 
we  have  successfully  used  them  in  numerous  instances ; — so  that  their 
utility  is  thereby  greatly  extended. 

It  may  be  objected  that  a  fraction  over  nine  per  cent.,  in  so  limited 
a  number,  is  by  no  means  unexampled  in  the  practice  of  others.  Ad- 
mitting this  to  be  true,  we  hold :  that  when  we  consider  the  unforeseen 
accidents  that  are  always  likely  to  accompany  cases  of  typhoid  fever, 
careless  or  imperfect  nursing  and  attendance,  the  very  late  stages  at 
which  some  of  them  are  seen,  the  dangerous  intercurrent  complications 
that  often  arise,  the  previous  ill  health,  or  want  of  constitutional 
stamina,  in  certain  of  the  subjects  attacked, — that  these  considerations 
should,  in  our  opinion,  make  us  satisfied  with  adhering  to  any  plan  of 
management  which  secures  a  mortality  of  less  than  ten  per  cent. ;  and 
that  every  one  should  be  content  to  allow  this  to  remain  as  the  recog- 
nized standard  of  success. 

"Dead  men,"  it  is  said,  ''tell  no  tales," — but  this  is  not  strictly 
correct,  for  they  give  forth  most  decided  post-mortem  utterances, 
which  are  often  appealed  to ;  and  it  is  incumbent  upon  us  to  see  that 
they  speak  the  truth,  and  in  no  wise  injure  the  living  by  their  funest 
revelations.  We  trust,  therefore,  that  you,  and  others,  will  explain 
and  modify  your  own  death-rates,  not  timidly,  and  with  hesitation, — 
but  as  a  matter  of  justice  and  equity  to  yourselves — whenever  it  can 
be  done  consistently  with  scientific  truth. 

The  method  adopted  by  us  is  told  in  a  few  words.  If  it  has  the  air 
of  too  great  simplicity,  and  the  separate  elements  have  at  various 
times  been  used  by  others,  we  have  the  satisfaction  to  know  that  it 
shares  the  former  peculiarity,  if  no  other,  with  that  of  the  second 
Jenner — whose  treatment  of  typhoid  fever  is  marked  by  this  quality 
in  its  severest  type. 

At  this  point  we  desire  to  make  a  remark  which  may  provoke  dis- 
cussion :  It  is  the  expression  of  our  belief  that  all  fevers  are  usiiered 
in  by  costiveness — the  bowels  being  inactive  and  torpid:   because  the 
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secretions  of  the  glandular  apparatus  of  the  intestinal  canal  are  arrested 
by  high  temperature :  or,  at  any  rate,  by  that  complex,  much  discussed, 
and  almost  inexplicable  condition  known  as  fever. 

Anxiety,  fear,  and  the  depressing  emotions  stimulate  powerfully  the 
intestines  and  the  renal  organs.  But  these  are  not  in  sufficiently 
active  operation  at  the  beginning  of  attacks  of  typhoid  fever  to  cause 
diarrhoea;  whilst,  on  the  contrary,  these  emotions  arrest  instantly  the 
secretions  of  the  salivary  glands ; — upon  which  is  founded  the  East 
Indian  method  of  detecting  the  thief,  because  the  rice  placed  upon  his 
tongue  remains  unmoistened ;  or  the  Latin  poet  (and  the  poets,  Virgil, 
Shakespeare,  Horace — indicate  by  their  writings  that  they  were  very 
subtle  pathologists,)  his  account  of  the  terror  inspired  in  the  breast  of 
the  Trojan  leader  when  upon  his  visit  to  the  infernal  regions,  and 
ushered  into  the  presence  of  the  "sheeted  dead"'  "his  tongue  clave  to 
the  roof  of  his  mouth" — '■'vox  hcesit  faucibus."  The  poet,  with  fine 
pathological  insight,  tells  us  that  his  mouth  and  tongue  were  dri/! 

Doubtless,  as  is  the  case  with  others  under  like  circumstances 
(though  his  position  may  be  regarded  as  somewhat  unique),  the  soldier 
in  his  first  battle,  or  any  one  exposed  to  great  peril — the  other  physio- 
logical effects  of  fear  were  not  wanting.  But  the  bard, — to  whom 
Dante  ("Inferno,"  Canto  IV.)  ascribes  unbounded  culture  and  knowl- 
edge, 

"O  tu,  che  onori  ogui  scienzia  ed  arte" — 

with  true  aesthetic  taste,  refrains  from  further  particulars  regarding 
the  condition  of  his  hero. 

It  may  be  that  in  the  disease  under  consideration — albeit  the  emo- 
tions cited  above  are  not  sufficiently  active  at  the  initial  stages  to  excite 
the  intestinal  glands, — some  cases  of  highly  nervous  or  sensitive 
organization  may  begin  with  diarrhoea,  as  some  authors  affirm.  Such, 
however,  is  so  far  never  our  experience  in  any  case  of  fever,  what- 
ever be  its  character.  There  is  always  an  aTrest  of  glandular  and 
intestinal  action  shown  by  costiveness  ;  and  a  mild  laxative  (a  mercurial 
being  preferable,)  may  be,  and  generally  is,  advisable  at  the  beginning 
of  the  attacks  of  typhoid  fever, — just  as  it  is  beneficial  at  the  inceptive 
stages  of  nine-tenths  of  all  other  fevers. 

Whether  or  not  we  use  opening  remedies  then  ;  after  this  period, 
three  things  are  admitted  absolutely  to  require  attention.  Of  these, 
two  are  recognized  by  everyone  to  be  essential : 
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1st,  The  keeping  up  the  nutrition  of  the  patient  by  suitable  food, — 
the  necessity  for  which  increases  as  time  advances,  and  the  vital  powers 
and  nutritive  functions  become  enfeebled. 

2d.  Support  by  stimulants — which  are  more  especially  required  when 
from  impairment  of  the  blood  and  degeneration,  fatty  or  otherwise,  of 
the  muscular  tissue,  the  innervation  of  the  brain  and  heart  becomes 
imperfect ;  then  alcoholic  stimulants  are  needed  to  give  temporary 
support,  sustain  the  powers  of  life,  and  thus  enable  the  enfeebled  sub- 
ject to  tide  over  the  danger,  and  survive  the  perils  which  lie  within 
him.  It  is  he  only  who,  thus  supplied,  is  assisted  to  cast  out  his  dis- 
ease, and  very  slowly,  it  may  be,  regain  life  and  strength. 

The  two  indications  just  cited  are  mentioned  simply  because  they 
are  important  elements  in  our  own  line  of  treatment ;  and  all  are 
agreed  that  their  judicious  use  is  essential  to  preserve  life  and  reduce 
the  mortality. 

The  third  dominant  fact  generally  admitted  to  comprise  an  important 
morbid  condition,  is  high  temperature :  which  leads  to  combustion, 
retrograde  tissue  metamorphosis,  with  its  widespread  and  deep-seated 
attendant  evils,  namely :  impairment  of  function,  deterioration  of  the 
blood  and  the  muscular  and  other  tissues,  with  loss  of  innervation,  and 
its  paralyzing  effects  upon  the  glandular  secretions,  the  brain,  intel- 
lect, etc. 

How  do  we  propose  to  meet  and  subdue  this  third  element  of  danger 
which,  if  unrestrained,  reaches  the  height  designated  as  hyperpyrexia, 
and  which  is  destructive  precisely  in  proportion  to  its  intensity  and 
duration  ? 

Russell,  in  his  war  correspondence,  describing  a  charge  of  the 
Cuirassiers  of  the  Guard  of  France,  says,  in  his  usual  style  of  tranquil 
energy,  "  Their  squadron  leaders  rode  straight  to  death !  "  As  directly, 
and  not  less  inexorably,  do  continued  high  temperatures  in  typhoid 
fever  lead  to  the  same  fatal  end — to  albuminuria,  delirium,  coma,  and 
death.  So,  whatever  a  few  observers  may  have  asserted  regarding  the 
innocuousness  of  this  "fever  heat,"  we  disagree  wholly,  and  declare 
our  firm  belief  that  it  is  essential  that  we  make  incessant  efforts  to 
keep  it  down. 

As  in  yellow  fever,  the  high  temi)erature  of  the  first  ten  hours 
adde<l  to  an  insidious  ((uality  peculiar  to  this  hiiemagastric  pestilence, 
leads  to  black  vomit ;  but  if  restrained  in  time — and  this  can  be  done 
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in  all  fair  cases,  as  we  know  after  extensive  opportunities  for  observa- 
tion,— there  can  be  no  liquefying  of  the  blood,  and  its  subsequent  ejec- 
tion after  it  has  been  acted  upon  by  the  acid  juices  of  the  stomach — 
and  the  patient  must  recover ;  so  in  typhoid  fever  the  danger  is  the 
same,  though  less  imminent,  on  account  of  the  intrinsic  difference  in 
the  pathology  and  normal  duration  of  the  two  diseases ;  just  as  in 
intermittent  and  remittent  fevers  there  is  less  danger  than  in  con- 
tinued — not  only  because  of  the  frequent  pauses  in  the  pyrexiiie,  but 
on  account  of  the  fact  that  in  continued  fevers  there  is  always,  as  we 
believe,  another  element  of  danger,  namely,  gastro-intestinal  or  other 
irritation — which  indeed  constitutes  the  essence  of  all  fevers  which  are 
*' continued." 

How  shall  we  restrain  this  fatal  pyrexia  always  within  the  safety 
limits,  namely,  below  102°  or  104°.  Our  method — which  secures 
against  a  mortality  of  more  than  nine  per  cent,  and  a  fraction — is  as 
follows : 

Two  agencies  are  employed :  one  external,  the  other  internal,  and 
both  equally  essential. 

Applications  of  ice-cold  water  to  the  head,  hands,  and  arms. 

These  applications  are  of  the  first  necessity,  and  are  repeated  when- 
ever the  temperature  rises,  day  or  night,  if  hundreds  are  needed. 
They  are  troublesome,  we  admit,  and  to  be  efficient  must  be  done 
rigorously  and  systematically  after  the  following  method,  when  they 
become  an  extremely  powerful  agency  for  good. 

If  you  exclaim  that  cold  has  been  applied  in  medicine  from  the 
earliest  periods  (though  Playfair  asserts  that  no  one  in  Europe  took  a 
bath  for  500  years),  or,  at  any  rate,  since  Curry  wrote  his  book, — we 
reply,  that  though  cold  water  be  the  most  valuable  therapeutic  agent 
in  nature,  yet  the  success  of  any  remedy  greatly  depends  upon  the 
manner  in  which  it  is  administered. 

1.  A  soft  towel  folded  is  soaked  in  a  basin  of  iced  water,  then 
wrung  out  and  applied  over  the  forehead  and  temples. 

2.  The  palm  of  one  hand  and  the  arm  are  "sponged  off"  with 
another  towel,  which  has  been  dipped  in  the  cold  water,  and  wrung 
out. 

3.  The  towel  which  has  been  left  upon  the  head  is  turned,  and 
reapplied,  so  as  to  have  the  cold  surface  next  to  the  skin. 

4.  The  other  hand  and  arm  are  treated  as  was  the  first. 
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This  process,  strictly  followed,  is  cootinued  for  fifteen,  twenty,  or 
thirty  minutes ;  or  until  such  time  as  the  surfaces  have  become  thor- 
oughly cooled  and  blanched,  when  it  may  be  discontinued — to  be 
renewed  whenever  there  is  a  rise  in  the  surface  heat.  Sometimes,  if 
it  does  not  cause  fatigue,  both  hands  and  arms,  if  hot  and  dry,  are 
allowed  to  remain  submerged,  or  be  bathed  directly  in  the  cold  water. 

We  have,  for  many  years,  practised  and  urged  upon  others  this 
method  of  applying  cold  water  in  every  variety  of  fevers  accompanied 
by  high  temperatures.  It  has  much  to  recommend  it :  it  is  easily 
used  and  not  easily  abused ;  is  within  the  reach  and  means  of  ^very 
one,  excites  no  opposition  on  the  part  of  patients  or  their  friends,  and 
is  most  eflScient  in  restraining  fever-heat  within  safe  limits.  Those 
who  have  never  employed  iced  water  assiduously  in  this  way  would  be 
greatly  impressed  by  its  effects.  We  have  found  it  to  reduce  tempera- 
tures of  107°  and  108°  in  several  cases  of  malarial  fevers  brought 
fi-om  the  Ashley  River  and  the  phosphate  grounds,  and  treated  in  the 
City  Hospital.  Dr.  P.  G.  De  Saussure,  one  of  the  house  physicians, 
was  present  when  all  these  cases  recovered.  We  use  it  as  an  auxiliary 
in  the  reduction  of  temperature  in  all  fevers,  including  yellow,  mala- 
rial, gastric  remittent,  and  scarlet  fevers.  The  proofs  of  its  efficacy 
are  contained  in  special  publications  upon  the  subject;  and  notably 
articles  on  "Yellow  Fever,"  Charleston  Med.  Joiirn.  and  Review,  first 
and  second  series;  "President's  Address,"  Trans.  South  Carolina 
Medical  Assoc,  1881 ;  "  On  Gastric  Remittent  Fever  as  a  Distinct 
Disease,"  Amer.  Journ.  of  the  Med.  Sciences,  Oct.  1881,  etc. 

Larrabee's  ice  coil,  or  Riegel's  ice-bags,  may,  of  course,  prove  ecjually, 
if  not  more  efficient.  If  others  can  provide  Kibbe's  cot,  or  follow  the 
recent  teachings  of  Prof.  T.  G.  Thomas,  they  will  have  additional 
authority ;  for  now  our  distinguished  friend  has  become  a  very  enthu- 
siastic believer  in  the  merits  of  cold  water — even  in  gynecology,  and 
Sir  Spencer  Wells  has  preceded  him  in  this  matter ; — he  would  even 
abandon  the  practice  of  his  profession  if  forbidden  by  law  to  resort  to 
cold  water. 

Or  if  they,  or  others,  can  readily  and  repeatedly  transfer  their  ex- 
hausted typhoid  fever  patients  into  full  baths  ;  or  induce  them  to  sub- 
mit to  the  frequent  wet-pack — we  have  no  objection,  as  they  must 
prove  beneficial  by  abstracting  caloric  very  powerfully ;  but  practi- 
cally such  expedients  can   never  become  popular — being  either  too 
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expensive,  cumbrous,  difficult  to  procure  or  to  apply, — or  worse  than 
all,  they  run  counter  to  popular  prejudices. 

We  should  not  omit  to  remark  that  the  method  of  employing  cold 
herein  recommended,  may  be  associated  to  great  advantage  with 
"sponging"  the  body  and  lower  extremities,  whenever  they  are  hot 
and  dry,  with  vinegar,  or  alcohol,  and  water — as  hot  as  can  be  borne. 

The  next  most  important  auxiliary  in  the  management  of  typhoid 
fever, — and  what  we  regard  as  truly  essential  in  every  other  fever — 
is  what  may  very  properly  be  entitled  a  "Fever  Mixture."  This  is 
unirritating,  safe,  and  an  admirable  compound  which  admits  of  varia- 
tion as  regards  its  constituents,  and  the  amounts  required  to  suit 
varying  conditions  and  cases.     It  is  composed  somewhat  as  follows : 


B . — Spirit!  aetheris  nitrosi 

5SS. 

Potassse  acetat 

3j  vel.  ij. 

Potassfe  chlorat 

3j. 

Liquor  ammon.  acetatis 

Ij- 

Tinct.  aconiti 

3ss. 

Tinct.  opii  camph 

3ij-iij. 

Aquae 

.ad 

|iv.-M. 

Sig. — Dessertspoonful  every  two  or  three  hours  as  long 

as  there  is  feve 

Potassium  bromide,  or  morphia,  may  be  added  if  there  is  great  rest- 
lessness or  want  of  sleep.  In  an  inflammatory  fever  like  pneumonia 
the  nitrate  or  bicarbonate  of  potash  may  be  substituted  for  the  chlorate, 
because  they  are  more  powerfully  catalytic ;  and  the  tincture  of  digi- 
talis or  veratrum  viride  may  take  the  place  of  the  tincture  of  aconite. 

This  is  undoubtedly  a  most  efficient  prescription,  and  capable  of 
general  application  to  the  reduction  of  all  fevers.  We  have  used  it  in 
hospital  and  private  practice  habitually  for  very  many  years ;  and 
cannot  comprehend  how  any  physician  engaged  in  the  daily  practice 
of  his  profession  can  do  without  this,  or  an  analogous  formula.  Given 
to  children  with  fever,  and  accompanied  by  cold  applications  to  the 
head  and  hands,  and  hot  mustard  foot-baths,  it  prevents  the  delirium 
occurring  so  commonly  at  night,  which  is  sometimes  erroneously 
ascribed  to  inflammation  of  the  brain ;  but  which  is  solely  owing  to 
the  temporary  irritability  caused  by  heated  blood  circulating  through 
the  brain  at  this  sensitive  and  excitable  period  of  life. 

The  truth  is :  that  a  summary  of  the  treatment  of  all  the  forms  of 
fever, — with  certain  easily  applied  modifications  to  suit  the  varieties — 
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can  be  put  in  a  nutshell:  An  "alterative '"  laxative  powder  at  the 
beginning  ;  cold  applications  to  the  head  and  to  the  upper  extremities; 
hot  stimulating  pediluvia ;  fever  mixtures  as  an  internal  aid  in  reduc- 
ing temperature ;  and  quinine,  or  arsenic,  if  a  malarial  element  exists. 
This  "  alterative  "  laxative  powder  is  applicable  to  almost  every  case 
where  torpor,  or  constipation  of  the  bowels  exists,  and  opening  medi- 
cines are  required.  By  its  use,  you  avoid  all  possibility  of  super- 
purgation — whether  in  children  or  adults :  for  the  directions  which 
accompany  it,  are :  "  That  it  be  given  in  syrup,  every  four  or  five 
hours,  till  it  acts;" — after  which  it  will  have  accomplished  all  the 
purposes  for  which  it  had  been  given.  The  intelligent  therapeutist, 
who  examines  the  prescription  carefully,  will  recognize  in  it  a  combi- 
nation of  the  most  commonly  used  and  useful  ingredients  ;  and  he  will 
see  why  it  is  beneficial  and  of  almost  universal  applicability  for  the 
purposes  intended,  namely :  for  the  costiveness  which  we  have  stated 
characterizes  the  initial  stages  of  nearly  all  fevers, — or  wherever  else 
this  condition  exists.     It  is  prepared  as  follows : 

R . — Magnes.  calc. gr.  xv. 

Rhei  pulv gr.  ij  to  iij. 

Ipecac,  pulv. .         .         .         .         .         .         .         .     gr.  4. 

Hydrarg.  chl.  mit. gr.  ytoj. 

Sup.  carb.  sodse gr-  iv. 

The  rhubarb  and  calomel  to  be  increased  as  desired. 
Sig. — One  to  be  taken  every  four  or  five  hours  until  they  act. 

A  remarkable  paper  has  been  published  in  the  British  Practitioner^ 
by  Dr.  Leighten  Kestiven,  of  Queensland,  in  which  he  reports  rather 
marvellous  results,  namely  :  224  cases  of  typhoid  fever  treated  with 
only  4  deaths!  The  formula  used  by  him,  as  educed  from  his  article, 
though  he  does  not  present  it  verbatim  as  such,  is  as  follows  : 

R. — Oil  of  eucalyptus 3v. 

Arom.  spirits  of  ammonia, 

Spirits  of  chloroform, 

Glycerine aa  3ij. 

Sig. — A  teasj)Oonfu]  every  four  hours  in  a  wineglass  of  water. 

He  also  associates  cold  applications  with  the  above. 

We  adopted   his   formula   in    the  last  four  cases,  given  alternately 
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with  the  fever  mixture.     None  of  these  had  a  longer  duration  than 
twenty-five,  and  two  of  them  were  free  from  fever  in  fifteen  days. 

We  have  also  given  in  nearly  every  instance,  quinine  (two  grains 
three  times  a  day)  because  of  its  tonic  and  antiseptic  qualities.  The 
quinine  was  generally  associated,  after  the  first  week,  with  aromatic 
sulphuric  or  nitro-hydrochloric  acid,  in  ten  drop  doses,  on  account  of 
the  special  adaptability  of  acids  in  this  disease  after  it  has  made  some 
progress.  A  general  principle  underlies  this,  for  we  think  it  may  be 
regarded  almost  in  the  light  of  an  axiom  that  alkalies  suit  early,  acids 
late  periods  of  the  disease. 

We  have  never  approved  of  the  use,  nor  seen  the  necessity  for  the 
thirty  grain  antipyretic  doses  of  quinine — though  such  have  been 
frequently  ordered  by  the  house  physicians  in  our  hospital  cases. 

So  far  as  our  reading  extends,  authorities  generally  have  laid  sin- 
gularly little  stress  upon  a  most  important  indication  for  the  treatment 
of  the  stage  of  the  disease  characterized  by  dry  tongue  and  sordes, 
with  low  and  muttering  delirium ; — which  very  few  of  our  cases 
reached  and  which  we,  of  course,  ascribe  to  the  preventive  influence 
of  the  treatment  used. 

Alcohol  is  no  new  remedy  in  the  later  stages  of  typhoid  fever ;  but 
we  declare  that  the  positive  indication  in  these  conditions  is  for  the 
very  free  wst?  of  stimulants,  together,  with  the  application  of  revulsives 
(emplastrum  cantharidis)  to  the  back  of  the  neck,  where  cerebral 
complications,  delirium,  etc.,  are  marked.  We  affirm  that  almost 
unrestricted  discretionary  powers  may  be  left  with  attendants  and 
nurses  to  continue  stimulants  as  long  as  the  tongue  is  dry; — because 
this  depends  upon  the  same  depressed  condition  of  the  nervous  and 
ganglionic  centres  which  control  the  secretions  of  the  oral  and  gastro- 
intestinal surfaces  by  which  glandular  action  is  diminished  or  arrested, 
and  stimulants  are  absolutely  essential : — -just  as,  at  this  stage,  they 
strengthen  and  slow  the  weak,  excited,  and  rapid  pulse  resulting  from 
the  general  degeneration  and  impairment  of  the  integrity  of  the  mus- 
cular, nervous,  and  circulatory  systems — including  the  blood. 

A  certain  amount  of  irregular  treatment  intended  to  meet  the  usual 
complications — what  may  be  called  skirmishing — has  to  be  done  in  a 
disease  like  this.  We  will,  therefore,  briefly  include  under  this  head 
some  remedial  agents  employed  by  us  most  satisfactorily  in  certain 
contingencies  which  arise  during  the  course  of  this  disease. 

3 


3-i  PORCHER, 

The  oil  of  turpentine,  for  example,  is  employed  by  all  physicians  for 
the  tympanites  which  occurs  during  the  progress  of  certain  cases  ;  but 
we  should  be  careful  never  to  forget  or  i^iore  this  remedy,  because  it 
is  applicable  to  four  separate  morbid  conditions  which  often  accom- 
pany this  disease  during  its  later  periods,  namely :  1st.  Tympanitic 
distention,  just  mentioned,  resulting  from  perverted  conditions  of  the 
mucous  and  secretory  surfaces  of  the  intestinal  tract,  which  this 
remedy  relieves — given  internally  or  applied  externally. 

2d.  It  is  a  general  as  well  as  a  special  stimulant,  and  therefore 
applicable  at  this  stage  of  general  depression. 

3d.  Being  possessed  of  astringent  or  styptic  properties,  with  opium, 
it  prevents  or  arrests  hemorrhages  from  the  intestines,  kidneys,  or 
bladder. 

4th.  Combined  in  the  form  of  a  mucilage  with  the  carbonates  and 
chlorides  of  ammonium,  it  is  one  of  the  best  remedies  for  the  irritation, 
or  inflammation  of  the  bronchial  tubes  in  cases  where  these  organs 
are  affected. 

To  relieve  the  severe  broncho-pneumonia  occurring  at  later  stages 
of  the  disease  accompanied  by  thick  sputa,  sibilant  rales,  etc.,  the 
following  was  found  to  act  admirably  : 


R.- 

-Vini  ipecac. 
Ammonii  chlorid. 
Ammonii  carbonat. 

oh 

oiij. 
3ij- 

Sig. 

Syrup,  simplicis  . 
Aqufe  . 
— Dessertspoonful  ever^ 

'  two 

houi 

s  ill 

a  will 

eglas 

5J- 
ad.  5vj.- 
s  of  water 

-M 

AVith  this,  added  to  the  use  of  an  oil-silk  jacket,  the  temperature 
which  had  reached  104°  fell  to  99°  in  three  days. 

We  have  found  cotton  batting  applied  over  the  entire  surface  of  the 
chest,  this  covered  with  an  oil-silk  jacket,  to  be  most  efficient  additional 
means  in  the  broncho-pneumonia  of  typhoid  fever.  Its  use  and  value 
were  learned  from  the  clinical  lectures  of  Prof.  Chandler  Oilman, 
at  the  College  of  Physicians  and  Surgeons  of  New  York,  in  1847. 
He  recommended  the  oil-silk  jacket  principally  in  the  pneumonias  of 
children. 

For  the  albuminuria  which  occasionally  occurs,  we  have  found  two 
grains  each  of  tannic  acid  and  quinia,  given  three  times  a  day,  the 
best  remedy.     For  nausea  and  vomiting,  drop  doses  of  the  wine  of 
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ipecac,  frequently  repeated — not   omitting  the  crushed  ice  to  which 
everyone  resorts,  and  the  following,  prove  very  efficient : 


R. — Acidi  carbol. 


gt.j. 


Glycerin. oj- 

Tiiict.  opii  cainpli gtt.  v. 

Ess.  menthte  pip gtt.  v. 

Chloroform,  purif. gtt.  v. 

Given  in  mue.  acaci^e  q.  s.,  at  one  dose  and  repeated. 

We  ascertained  that  carbolic  acid,  gtt.  ij,  and  the  tincture  of  iodine, 
gtt.  v,  in  syrup,  invariably  reduced  the  temperature  in  less  than  an 
hour  ;  but  did  not  shorten  the  duration  of  the  disease. 

Colden's  liquid  beef  tonic  was  ordered  with  excellent  effect  as  a 
stimulating  and  nourishing  tonic,  with  nutritive  enemata  of  peptonized 
beef;  to  which,  if  diarrhoea  coexisted,  tincture  of  opium  could  be 
added.  During  convalescence,  we  employed  also  the  infusion  of 
German  chamomile  (matricaria)  and  Huxham's  tincture  of  cinchona. 

In  conclusion  :  we  would  not  cover  our  own  deficiencies  by  excuses, 
nor  palliate  them  by  special  pleading ;  yet  how  often  are  unsifted 
statistics  thrown  into  our  faces,  and  we  are  asked  to  abandon  a  plan 
of  treatment,  whatever  may  be  its  real  merit,  because  mere  figures 
have  declared  against  it.  We  are  reminded  of  the  "unreal  mockery" 
and  the  "horrible  shadows"  which  existed  only  in  the  fancy-crazed 
brain  of  Macbeth — and  which  vanish  before  the  light  of  reason,  or  the 
examinations  of  science. 

We  venture  to  predict  that  the  time  will  come  when  the  record  of  a 
death  occurring  in  his  practice  will  not  always  be  charged  against  the 
physician  as  a  unit  in  the  calculation  of  results ;  but  will  take  its 
place  only  after  the  closest  scrutiny,  as  one  of  the  factors — with  its 
true  value  assigned — in  making  up  the  final  equation. 

With  regard  to  our  therapeutical  responsibility  for  the  fatal  cases : 
If  any  could  be  shown  to  be  beyond  the  reach  of  art,  it  would  be  absurd 
and  foolish  in  a  philosopher  or  a  logician  to  allow  such  to  vitiate  his 
statistics — whence  he  honestly  hoped  to  derive  instruction.  Besides  : 
if  we  can  reduce  the  mortality  to  two  or  three  per  cent. — and  we 
believe  that  our  mortality  was  virtually  not  so  high,  the  success  of  our 
method  is  established  upon  a  much  more  solid  basis. 
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But  our  time  is  expired.  Did  it  permit,  we  are  confident  that  by  a 
very  brief  relation  of  one  of  the  fatal  cases,  you  Avould,  after  a  judicial 
examination,  be  convinced  that  such  a  one  should  not  enter  as  a 
disturbing  element  in  a  close  statistical  calculation  without  an  equi- 
table allowance  being  made  for  it ;  and  you  would  be  the  first  to 
"•quote  Greek,"  and  to  ^eoioxe  lar-oa  mral  dava-oQ — "The  physician 
who  healed  was  Death  !  " 

Of  another,  we  might  justifiably  have  given  the  certificate,  after  the 
example  of  the  celebrated  Dr.  Rush,  in  whose  handwriting  a  label  is 
said  to  be  preserved  at  the  Blockley  Hospital  attached  to  the  record 
of  a  patient — cured  of  his  dropsy,  but  perishing  by  an  intercurrent 
malady — inscribed  with  these  words:   "Died,  cured !  " 
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Dr.  James  Tyson,  Philadelpliia. 

I  have  been  much  interested  in  Dr.  Porcher's  paper,  more  particularly  with 
reference  to  what  he  has  said  as  to  the  reduction  of  temperature,  for  I  have 
recently  had  a  case  which  has  tried  to  the  utmost  my  own  resources  in  this 
direction.  What  ultimately  seemed  to  accomplish  the  object  most  satisfac- 
torily was  the  wrapping  of  the  entire  trunk  of  the  patient  in  towels  kept 
constantly  wet  with  ice-water.  This  is,  i^erhaps,  the  best  method  in  a  case  of 
this  kind  requiring  continuous  treatment.  The  temi^erature  was  taken  hourly, 
and  whenever  it  reached  103°  the  ice-water  was  renewed.  Both  antipyrin 
and  thallin  were  tried  in  this  case.  Antipyrin  in  fifteen  grain  doses  reduced 
the  temperature  two  degrees  in  less  than  an  hour,  but  it  had  the  disadvantage 
of  producing  an  unpleasant  and  somewhat  alarming  chilliness.  A  smaller 
dose  soon  lost  its  effect  and  became  practically  useless.  The  same  can  be 
said  of  thallin,  which  I  gave  in  a  dose  of  four  grains.  In  half  an  hour  it 
reduced  the  temperature  two  and  one-half  degrees.  This,  however,  was 
accompanied  by  such  chilly  feelings,  and  the  moral  effect  was  so  bad  on  those 
about  the  patient,  that  I  feared  to  repeat  it  in  the  same  dose.  I,  however, 
repeated  it  in  two  grain  doses,  with  about  the  same  effects,  but,  as  with  anti- 
pyrin, the  temperature  soon  returned  to  its  original  position.  I  then  resorted 
to  the  use  of  towels  wrapj)ed  around  the  patient,  and  kept  wet  with  ice-water 
in  the  manner  described. 

So  far  as  my  own  experience  goes,  therefore,  I  agree  with  Dr.  Porcher  that 
this  is  the  best  means  of  reducing  the  temperature  where  it  is  necessary  to 
keep  it  continuously  reduced.    This  is  virtually  the  cold  pack.    The  legs 
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were  not  included  in  the  application  in  my  case,  because  I  did  not  consider 
it  necessary ;  they  were  sensibly  cooler  than  the  middle  portions  of  the  body. 

De.  James  T.  Whittaker,  Cincinnati. 

AVe  should  not  lose  sight  of  the  fact  that  elevation  of  temperature  may  be 
the  natural  way  of  getting  rid  of  the  cause  of  the  disease.  The  bacilli  of 
tyi^hoid  fever,  as  recently  shown  by  Eberth,  are  attenuated  by  heat.  The  bacilli 
of  typhoid  fever  have  been  successfully  cultivated  and  inoculated,  and  it  has 
been  found  that  after  the  exposure  of  the  bacilli  to  heat  the  disease  could 
not  be  produced.  The  question  now  becomes  pertinent  whether  the  changes 
formerly  attributed  to  heat  may  not  be  due  to  the  bacilli.  Until  pathologists 
clearly  prove  that  the  parenchymatous  changes  attributed  to  a  high  tempera- 
ture are  really  due  to  it,  may  it  not  be  wise  for  clinicians  to  call  a  halt  to  the 
extreme  methods  of  antipyresis  ? 

Dr.  F.  T.  3I1LES,  Baltimore. 

We  should  not  forget,  in  this  connection,  the  cases  in  which  the  disease  has 
run  its  course  with  a  normal  or  subnormal  temperature,  yet  ended  fatally. 

Dr.  E.  Darwix  Hudson,  Xew  York. 

Previous  to  three  years  ago,  when  I  assumed  my  service  at  Bellevue  Hos- 
pital, I  had  been  accustomed  to  treat  typhoid  fever  with  quinine  and  anti- 
pyretics ;  but  I  found  in  vogue  there  a  simple  method  of  treating  typhoid 
fever,  the  success  of  which  was  so  remarkable  that  I  abstained  from  any 
modifications  or  suggestions.  I  am  convinced,  after  following  it  for  three 
years,  that  in  the  class  of  poor  pauper  patients  with  typhoid  fever  there 
treated,  the  recoveries  are  more  numerous,  and  the  complications  and  sequelae 
fewer,  than  in  the  practice  of  many  physicians  whose  patients  are  more 
fortunately  situated  in  life.  The  treatment  is  almost  negative.  It  consists 
in  sponging  the  patients  every  two  hours  in  the  period  of  elevated  tempera- 
ture (above  102.5°),  and  an  absolute  milk  diet.  The  only  other  treatment  is 
the  treatment  of  the  special  symptoms  as  they  arise.  Even  where  the  tem- 
perature continues  above  103°  or  104°,  we  have  not  resorted  to  the  use  of  ice, 
bathing,  or  any  other  method,  except  that  of  keeping  tlie  patient  on  a  rubber 
sheet  with  a  muslin  sheet  over  it,  and  with  a  sheet  over  his  body,  aud  sponging 
him  every  two  hours. 

With  the  milk  diet,  our  experience  has  been  most  remarkable,  not  only 
during  the  period  of  active  fever,  but  during  the  period  of  convalescence. 
We  have  known  patients  who  were  doing  well  on  an  absolute  milk  diet,  in 
whom  we  have  been  able  to  detect,  by  the  suddenly  elevated  temperature, 
and  verify  by  inquiry,  that  they  had  been  given,  in  violation  of  rules,  some- 
thing which  they  should  not  have  had.  I  am  sure  that  the  treatment  with 
sponging  and  milk  diet  will  bear  comparison  with  any  other  plan  of  treatment. 
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Dk.  Samuel  C.  Chew,  Baltimore. 

It  appears  to  me  that  the  line  of  treatment  suggested  by  the  last  speaker, 
and  which  he  has  described  as  negative,  cannot  be  so  considered.  If  the 
temperature  of  the  water  is  lower  than  that  of  the  body,  it  will  have  the 
effect  of  reducing  the  temperature  of  the  body.  I  agree  with  the  author  of 
the  paper  in  attaching  much  importance  to  the  antipyretic  treatment.  For 
this  purpose,  I  have  used  quinine  hypodermically.  It  appears  to  have  almost 
a  specific  antipyretic  action  when  used  in  this  way.  Just  as  the  action  of 
morphia  hypodermically  is  more  effective  and  of  longer  duration  than  when 
used  by  the  mouth,  so  it  has  appeared  to  me  that  the  employment  of  quinine 
hypodermically  is  far  more  effective  in  reducing  temperature  than  its  use 
by  the  mouth.  I  have  used  a  solution  of  the  hydrobromate  of  such  strength 
that  twenty  minims  represent  four  grains.  The  use  of  quinine  in  this  way  is 
followed  in  a  short  time  by  a  fall  of  temperature. 

Dr.  Frederick  P.  Henry,  Philadelphia. 

Dr.  Porcher's  allusion  to  the  favorable  statistics  of  a  practitioner  of  Queens- 
laud,  recalls  to  my  mind  a  recent  paper  in  the  London  Lancet  by  Dr.  Pearson, 
of  the  Cape  of  Good  Hope,  who  reports  a  series  of  cases  treated  with  Labar- 
raque's  solution.  In  about  one  hundred  cases  there  was  but  one  death,  and 
this  was  attributed  to  the  fact  that  the  original  solution  was  exhausted  during 
the  treatment  of  this  fatal  case,  and  a  fresh  supply  was  compounded  by  a  local 
chemist  in  what  was  subsequently  found  to  have  been  an  improper  manner. 
The  success  was  apparently  due  to  the  treatment,  for  the  mortality  of  cases  of 
typhoid  treated  during  the  same  epidemic  by  neighboring  practitioners  was 
very  much  greater  than  that  reported  by  Dr.  Pearson.  During  my  term  of 
service  at  the  Episcopal  Hospital,  beginning  April  1st,  I  placed  all  the  cases 
of  typhoid  fever  upon  this  remedy  in  the  manner  directed  by  Dr.  Pearson — 
fifteen  drops  every  three  hours — although  I  did  not  rely  upon  it  exclusively. 
I  had  twenty-six  cases  with  four  deaths,  and  more  than  the  usual  percentage 
of  complications.  The  mortality,  it  will  be  observed,  was  between  fifteen  and 
sixteen  per  cent. 

In  regard  to  the  hypodermic  use  of  quinine  in  typhoid  fever,  I  can  readily 
believe  that  it  may  be  employed  more  effectively  in  this  manner  than  by  the 
mouth.  This  is  strikingly  true  with  regard  to  another  drug — corrosive  subli- 
mate. In  a  case  of  syphilis  with  extensive  tubercular  eruption  and  gummata 
of  the  skin,  I  employed  the  usual  remedies  by  the  mouth  with  little  or  no 
result,  while  a  resort  to  the  hypodermic  use  of  corrosive  sublimate,  at  the 
suggestion  of  Dr.  Van  Harlingen,  was  speedily  followed  by  a  cure  of  the  skin 
affection.  I  consider  the  suggestion  of  the  hypodermic  employment  of  quinine 
in  typhoid  fever  to  be  a  valuable  one. 

Dr.  William  H.  Draper,  New  York. 

There  is,  perhaps,  nothing  more  fallacious  than  the  statistics  of  mortality 
in  typhoid  fever.     I  believe  that  these  statistics  are  misleading  because  it  is 
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easy  to  confound  cases  of  simple  continued  fever  with  specific  typlioid  fever. 
I  am  sure  that  it  must  have  fallen  within  the  experience  of  most  of  the  gen- 
tlemen present  to  have  met  with  cases  of  continued  fever  Avhich,  so  far  as  the 
temperature  was  concerned,  did  not  run  the  course  of  typical  typhoid  fever. 
They  are  atj^pical  in  this  respect,  but  are  usually  called  typhoid  fever.  I 
think  that  in  such  cases  we  have  no  adequate  evidence  that  they  are  cases  of 
typhoid  fever. 

It  is  extremely  difficult  to  estimate  the  value  of  treatment  in  this  disease. 
It  seems  to  me  that  experience  proves  that  we  may  readily  overestimate  the 
value  of  antipyretic  treatment  in  many  cases  of  typhoid  fever.  So  far  as  my 
experience  goes,  cases  of  typhoid  fever  characterized  by  continued  high 
temperature,  although  the  temperature  may  be  controlled  by  cold-water 
affusions,  packs  or  baths,  will  in  the  majority  of  instances  go  on  to  a  fatal 
termination  in  spite  of  such  more  or  less  successful  efforts.  I  think  that  in 
the  majority  of  cases  the  great  value  of  antipyresis  is  not  so  much  in  affect- 
ing the  mortality  of  typhoid  fever  as  it  is  in  contributing  to  the  comfort 
of  the  jiatient.  That  it  does  this,  no  one  who  has  had  any  experience  with 
the  cold  water  treatment  or  antipyrin  can  have  any  question.  I  am  very 
sceptical  as  to  the  value  of  these  measures  in  affecting  in  any  material  way 
the  mortality  of  typhoid  fever.  This,  in  the  great  majority  of  instances, 
depends  upon  conditions  over  which  simple  control  of  the  temperature  has 
no  effect. 

De.  AVilliam  Pepper,  Philadelphia. 

Mr.  President,  I  wish  that  among  the  functions  of  this  Association  might 
become  that  of  garnering  reliable  statistics.  It  has  given  me  pleasure  to 
hear  the  speakers  allude  to  the  worthlessness  of  hospital  statistics  in  certain 
resi)ects.  I  believe  that  in  jiarticular  as  regards  the  mortality  of  typhoid 
fever  they  are  worth  nothing  for  any  good  clinical  purpose.  We  have, 
however,  reliable  statistics  with  reference  to  the  normal  course  of  typhoid 
fever  which  should  make  us  very  slow  in  recognizing  fifteen  or  even  ten  per 
cent,  of  mortality  as  evidence  of  success  from  any  special  plan  of  treatment. 
I  think  it  doubtful  if  what  might  be  termed  the  normal  mortality  would  be 
much  above  ten  or  fifteen  per  cent.  Every  now  and  then  we  have  a  series  of 
favorable  cases.  I  have  treated  one  hundred  and  four  cases  consecutively 
without  a  death,  and  then  I  have  treated  twenty  cases  and  lost  five.  I  fancy 
that  this  is  the  experience  of  everyone  who  has  treated  this  affection  on  a 
large  scale.  When  we  see  that  different  i)lans  of  treatment  have  yielded 
such  remarkable  results,  we  recognize  that  the  results  were  due  to  peculiari- 
ties of  the  cases  and  not  to  the  remedies. 

What  has  been  said  brings  out  clearly  the  different  feeling  which  we  have 
in  regard  to  fever.  It  is  a  great  fallacy  to  dwell  so  exclusively  on  the  tem- 
perature as  furnishing  the  indications  for  treatment.  Typlioid  fever  without 
high  temperature  has  been  alluded  to.  We  are  also  familiar  with  a  form  of 
typhoid  fever  with  high  temperature  without  very  l)ail  results.     When  we 
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consider  the  complex  manner  in  which  the  morbid  temperature  is  produced, 
it  is  clear  that  we  have  different  sorts  of  fever  in  tj'phoid  fever.  A  remedy 
highly  valuable  in  one  group  of  cases  of  hyperpyrexia  may  be  inapplicable 
to  other  cases. 

My  own  belief  is  that  an  excellent  rate  of  mortality  may  be  secured  by  a 
plan  of  treatment  which,  while  not  negative,  is  not  perturbating.  There 
should  be  absolute  rest  from  the  first  moment  of  suspicion,  with  a  rigid  diet 
of  milk  or  milk  diluted.  I  believe  that  the  abstraction  of  heat  by  the  use  of 
cold  water  is  of  great  value.  I  also  think  that  the  use  of  some  suitable 
remedy  addressed  to  that  constant  and  important  element,  the  intestinal 
lesion,  aids  in  preventing  the  development  of  hyperpyrexia  in  many  cases  as 
well  as  of  other  grave  symptoms.  I  do  not  know  that  we  can  now  decide 
what  is  the  best  remedy  for  this  purpose,  but  my  own  preference  is  for  the 
salts  of  silver,  and  especially  for  the  nitrate.  Other  sedative  and  alterative 
remedies  may,  of  course,  be  employed.  That  a  remedy  of  this  character, 
commenced  at  the  earliest  moment  of  suspicion  and  continued  throughout 
the  attack,  does  exert  a  beneficial  influence  upon  the  course  of  the  case  and 
upon  the  mortality,  I  have  no  doubt. 

Where  a  case  comes  under  projjer  control  early,  and  where  rest,  diet,  and 
careful  treatment  are  instituted  at  once,  no  result  which  exceeds  five  or  six 
per  cent,  of  mortality  should  be  considered  satisfactory.  In  private  practice 
I  believe  that  it  can  be  kept  down  to  this  at  least. 

Dr.  Porcher,  in  conclusion,  agrees  with  Dr.  Tyson  in  his  method  of 
treatment  on  theoretical  grounds,  but  practically  it  is  very  difticult  to  carry 
it  out.  In  order  to  wrap  wet  towels  around  the  trunk  of  a  patient  we  must 
remember  that  it  requires  him  to  be  moved.  In  typhoid  fever  the  patient  is 
generally  in  a  very  weak  condition ;  added  to  this  there  is  the  difficulty  of 
keeping  the  bedclothes,  etc.,  dry,  and  Ave  have,  as  a  rule,  to  combat  the 
strong  objection  of  the  patient  and  his  attendants.  All  these  objections  were 
met  in  his  method,  and  the  results  were  highly  satisfactory.  He  was  sur- 
prised that  no  one  had  spoken  of  the  value  of  the  combined  use  of  the  fever 
mixture  referred  to  by  him,  or  something  equivalent  to  it,  in  the  treatment  of 
this  and  other  fevers. 

Dr.  Miles  had  spoken  of  the  disease  running  its  course  without  fever,  but 
such  cases  were  either  apocryphal  or  so  rare  that  they  were  like  black  swans. 
Such  being  the  case,  it  would  not  do  to  permit  them  to  diminish  our  eflbrts  to 
lessen  temperature,  whicli  is  a  disturbing  element  in  a  vast  majority  of 
cases,  and  which,  he  had  endeavored  to  show,  is  dangerous  in  proportion 
to  its  intensity  and  duration. 

He  made  u.se  of  cold  water  locally  applied  in  malarial,  yellow,  and  in  all 
forms  of  fever,  including  scarlet  fever.  He  believes  that  it  adds  greatly  to 
the  chance  of  recovery  to  api)ly  it  assiduously  at  the  very  inception  of  cases 
of  yellow  fever,  as  it  prevents  the  bad  results  of  high  temperature,  nanu'ly, 
black  vomit,  albuminuria,  etc. 
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As  it  is  the  object  of  the  discussion  proposed  to  arrive  at  a  conclusion 
as  to  whether  the  diseases  named  are  in  any  way  or  degree  the  result 
of  the  same  pathological  process,  and  therefore  reciprocal  or  inter- 
changeable, it  may  be  well  to  state  briefly,  at  the  outset,  what  appear 
to  me  to  be  the  prevailing  views  as  to  what  constitutes  each  of  them. 

First,  as  to  rheumatism,  by  which  presumably  is  meant  articular 
rheumatism :  it  is  a  general  disease  associated  with  an  acute  or  a  sub- 
acute inflammation  of  the  articular  and  periarticular  tissues,  preferably 
of  the  larger  joints,  in  a  person  possessed  of  a  tendency  thereto,  which 
may  be  hereditary  or  acquired.  No  materies  morhi,  which  can  be 
held  responsible  for  the  disease,  has  ever  been  isolated,  although 
upon  theoretical  grounds  there  is  reason  to  believe  that  some  such 
substance  is  present  in  the  blood.  The  products  of  the  inflammation 
are  in  no  way  peculiar  or  specific. 

Gout  is  also  a  general  affection  accompanied  by  arthritis,  preferably 
of  the  smaller  joints,  to  the  production  of  wliich  a  tendency,  also 
hereditary  or  acquired,  is  necessary.  That  an  undue  accumulation 
of  uric  acid  in  the  blood  is  responsible  for  the  symptomatology  is  con- 
ceded by  most  to  have  been  established  by  Garrod  as  far  back  as  1848. 
The  arthi'itis  is  more  or  less  constantly  associated  with  deposits  of 
sodium  urate  in  the  joints  and  their  vicinity. 

Diabetes  mellitus  is  a  disease  more  difllicult  to  define  in  a  few  words, 
but  clinical  experience  has  established  the  existence  of  at  least  two 
varieties  quite  different  in  their  pathology,  wliich  may  be  named  the 
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milder  and  more  severe  forms.  In  both  there  is  deranged  function 
of  the  liver,  as  the  result  of  which  its  cells  are  incapable  of  dehydrating 
glucose  into  glycogen,  but  permit  it  to  pass  as  glucose  through  the 
portal  vessels,  and  thence  into  the  general  circulation. 

The  method  in  which  this  one  result  is  brought  about  in  the  two 
forms  is,  however,  widely  different.  In  the  milder,  it  is  probably  the 
result  of  a  habitual  ingestion  of  a  large  amount  of  saccharine  and  amy- 
laceous food,  and  consequent  overstimulation  of  the  glycogenic  func- 
tion, which,  by  exhausting  either  the  liver  cells  or  the  secretory 
nerves  in  connection  with  them,  interferes  with  their  metabolic  power. 
Thus  the  general  circulation  becomes  surcharged  with  glucose.  Ac- 
companying this  paralyzed  state  of  the  liver  cells,  and  perhaps  con- 
tributing to  it,  there  is  probably  an  exaggeration  of  the  physiological 
hypersemia  which  is  always  present  in  the  liver  during  digestion. 
Under  this  form  come  many  cases  of  glycosuria  easily  curable  by 
dietetic  regulation. 

In  the  more  severe  form  of  diabetes,  which  may  be  termed  the 
neurotic  or  neurogenous  form,  the  dilatation  of  the  hepatic  bloodvessels, 
and  accelerated  movement  of  the  blood,  are  due  to  a  lesion  in  some 
more  distant  part,  very  frequently  in  the  cerebro-spinal  or  sympathetic 
nervous  system,  Avhich  aifects  directly  or  by  reflexion  the  vasomotor 
centre.  Thus  again,  as  in  the  well-known  puncture  of  Bernard, 
and  other  experimental  lesions  of  the  cerebro-spinal  and  sympathetic 
nervous  systems,  an  intermediate  hypen^mia  and  accelerated  circula- 
tion of  the  liver  are  produced,  as  a  result  of  which  the  glucose  is 
carried  through  that  organ  too  rapidly  to  permit  its  proper  metabo- 
lism. To  the  glucose  contributed  primarily  by  the  intestinal  diges- 
tion of  starchy  and  saccharine  foods,  is  added  in  the  more  advanced 
stages  that  derived  from  the  imperfect  metabolism  of  albuminous 
foods.  These  include  the  stubborn  cases  of  diabetes  relieved,  but  not 
cured,  by  dietetic  treatment,  in  many  of  which  too,  notwithstanding 
the  evident  involvement,  primarily  or  secondarily,  of  the  nervous 
system,  the  most  carefully  conducted  autopsies  often  fail  to  discover 
any  lesion. 

If  there  be  intended  in  the  question  such  form  of  chronic  Bright's 
disease  as  clinical  experience  has  shown  to  be  sufficiently  often  asso- 
ciated with  any  of  the  other  three  affections  to  justify  the  suspicion 
that  there  is  some  relation  between  them,  we  must  include  both  inter- 
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stitial  and  parenchymatous  nephritis,  since  the  former  occurs  in  con- 
nection with  gout,  and  the  latter  with  diabetes.  No  definition  of 
either  is  required. 

In  looking  about  for  facts,  either  clinical  or  pathological,  which  go 
to  show  a  common  process  in  these  affections,  it  will  be  necessary 
to  range  alongside  the  morbid  phenomena  which  are  common  to  two 
or  more  of  them,  as  well  as  those  which  differ,  and  to  estimate  them 
at  their  true  value.  Thus  we  note  that  both  rheumatism  and  gout 
are  arthritic  affections,  and  an  essential  part  of  the  morbid  anatomy 
of  both  is  an  inflammation  of  the  joints,  and  although  the  same  class 
of  joints  is  not  always  involved  this  fact  does  not  exclude  a  common 
etiological  factor.  We  need  not,  therefore,  dwell  on  this  difference. 
Continuing  our  study  of  the  morbid  anatomy  in  rheumatism,  we  find 
changes  in  the  synovial  membranes  and  to  a  less  degree  in  the  carti- 
lages, ligaments,  and  tendinous  sheaths,  which,  as  already  stated,  are 
in  no  way  peculiar  or  specific,  but  such  as  we  expect  to  result  from 
simple  inflammation.  In  gout,  on  the  other  hand,  the  articular  ex- 
udates are  loaded  with  urates,  chiefly  of  sodium,  but  they  are  also 
said  to  include  those  of  lime,  magnesium,  and  ammonium.  The 
watery  portion  of  the  exudate  is  absorbed  and  leaves  the  salts  de- 
posited in  acicular  crystalline  forms  on  the  synovial  surfiices,  in  the 
cartilage  cells  and  intercellular  substance,  in  the  tendons,  ligaments, 
and  bursjie,  and  in  the  subcutaneous  connective  tissue. 

There  are  other  changes  about  the  joints  in  gout,  but  they  are  not 
specific.  Such  are  the  hyperplastic  processes  in  the  adjacent  fibrous 
and  connective  tissues,  resulting  in  more  or  less  deformity.  On  the 
other  hand,  the  arterial  sclerosis  and  subsequent  fatty  and  limy 
infiltration  of  the  thickened  coats  may  be  regarded  as  specific  although 
not  peculiar. 

The  blood  changes  to  which  we  naturally  look  for  that  which  con- 
stitutes essentially  the  two  diseases,  are  widely  difterent.  Ignoring 
changes  which  have  no  direct  bearing  on  the  question,  in  rheumatism 
there  is  no  excess  of  either  uric  acid  or  lactic  acid.  It  is  true  that 
Latham  has  recently  asserted'  that  uric  acid  resulting  from  the  exces- 
sive formation  of  glycocine  in  muscular  tissue  is  the  materies  morhi  of 

•  Croouian  Lectures  ou  "Some  Points  iu  the  Pathology  of  lUieuinatisiii,  (Joiit,  ami  Diahutos,"  British 
MedicalJournal,  April,  1880,  p.  G70. 


4A:  TYSON, 

acute  rheumatism,  but  the  assertion  is  founded  on  purely  theoretical 
grounds.  In  gout,  on  the  other  hand,  the  presence  in  the  blood  of  uric 
acid  in  excess — in  combination  with  sodium — is  generally  acknowledged 
and  has  been  abundantly  demonstrated.  It  is  true  that  it  is  not  invari- 
ably demonstrable,  and  true  also  that  uric  acid  has  been  found  in  the 
blood  of  healthy  individuals,  but  the  invariable  tendency  to  the 
deposit  of  its  compounds  in  the  joints,  a  deposit  which  can  only  come 
from  the  blood,  proves  an  inseparable  association  of  this  substance 
with  the  disease. 

While  heredity  is  admitted  by  most  observers  to  operate  in  the 
production  of  both  diseases,  it  is  far  more  conspicuous  in  gout  than  in 
rheumatism,  rano-ino-  in  different  observations  from  50  to  almost  100 
per  cent.,  while  the  highest  proportion  claimed  for  rheumatism  is 
but  o-i.G  per  cent.  Again,  while  it  cannot  be  denied  that  gout, 
in  cases  of  strong  hereditary  predisposition,  may  present  itself  even 
before  puberty,  yet  the  majority  of  patients  are  past  forty  when  the 
first  attack  is  developed ;  while  rheumatism  is  a  disease  of  early  life, 
all  statistics  showing  the  largest  percentage  between  fifteen  and  thirty- 
five  years.  Alcoholic  liquors  have  no  influence  in  the  causation  of 
true  articular  rheumatism,  while  in  the  production  of  gout  they  are 
all-powerful.  Overindulgence  in  food  has  never  been  regarded  as  a 
factor  in  the  causation  of  rheumatism,  while  insufiiciency  of  food  is  a 
potent  cause.     The  reverse  is  true  of  gout. 

The  extreme  rarity  of  kidney  disease  in  rheumatism,  as  contrasted 
with  its  almost  invariable  presence  in  gout,  implies  an  important  dif- 
ference in  the  materies  morhi,  since  the  renal  complication  in  the  latter 
disease  is  admittedly  due  to  the  operation  of  an  irritant  circulating 
with  the  blood.  Were  the  same  or  a  like  irritant  present  in  the  blood 
in  rheumatism,  we  would  expect  a  similar  complication. 

A  gouty  endocarditis  is  said  to  be  not  uncommon,  yet  it  needs  no 
lengthy  argument  to  show  that  there  is  nothing  comparable  in  gout  to 
the  cardiac  complications  of  rheumatism.  On  the  other  hand,  the 
skin  diseases  and  catarrhal  affections  so  characteristic  of  gout  are 
unknown  in  rheumatism. 

Whether  i-heumatism  be  engrafted  upon  a  tendency  slowly  or 
rapidly  acquired,  tlirough  hereditation  or  otherwise,  the  exciting 
cause  is  always  cold  or  dampness,  or  ])otii.  Not  so  with  gout.  The 
cause  of  the   explosion    or  acute   attack   as  manifested  in  the   local 
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inflammation  is  the  cause  of  the  disease  itself — the  irritant  substance 
in  the  blood — -whether  it  be  uric  acid  or  some  allied  excrementitious 
substance,  and  whatever  increases  this  or  diminishes  the  power  of 
resistance  of  the  organism  to  its  presence,  produces  the  acute  attack. 
Such  causes  are  most  frequently  errors  in  diet,  errors  involving 
quality  as  well  as  quantity ;  the  use  of  certain  alcoholic  drinks, 
whether  moderate  or  excessive,  the  effect  of  all  of  which  is  to  cause 
an  accumulation  of  the  noxious  substance,  either  by  directly  increas- 
ing its  formation  or  diminishing  its  excretion.  Although  atmospheric 
influences,  such  as  sudden  reduction  of  temperature  or  of  atmospheric 
pressure,  and  even  injuries,  such  as  blows  and  contusions,  are  cited  as 
being  exciting  causes  of  local  attacks,  they  may  be  regarded  either 
as  the  spark  which  ignites  the  inflammable  material,  or  as  operating 
to  diminish  the  power  of  resistance  of  the  organism  to  the  action  of 
the  poison. 

Considerable  stress  has  been  laid  upon  the  argument  from  the 
therapeutics  to  show  a  correlation  between  rheumatism  and  gout, 
more  particularly  in  the  case  of  a  single  remedy — salicylic  acid.  That 
it  is  the  remedy  par  excellence  for  rheumatism  no  one  who  has  had 
any  experience  with  it  will  deny.  That  it  is  also  very  useful  in  gout 
there  can  be  no  doubt.  Further,  its  action  in  gout  is  explainable  on 
thoroughly  rational  and  scientific  grounds.  It  is  now  regarded  as 
established  that  at  least  the  chief  seat  of  urea  formation  is  the  liver. 
This  is  accomplished  by  the  metabolic  action  of  its  cells  on  the  amido 
bodies — glycocine,  taurine,  leucin,  and  tyrosin — which  result  from  the 
splitting  up  of  bile  and  albuminoid  substances  during  intestinal 
digestion.  These  are  absorbed  and  carried  directly  to  the  liver, 
where  they  are  converted  chiefly  into  urea  and  carbonic  acid.  What- 
ever interferes  with  this  conversion  results  in  an  accumulation  of  uric 
acid  in  the  blood. ^ 

Since  the  transforming  power  resides  in  the  cells,  it  is  plain  that 
they  may  be  overstimulated  by  an  excess  of  these  nitrogenous  matters 
introduced  into  the  portal  blood,  and  that  their  normal  office  may  be 
deranged.  They  would  then  cease  to  convert  all  the  glycocine  into 
urea,  and  the  blood  would  become  surcharged  with  uric  acid.  Now, 
if  a  substance  could  be  introduced   into  the  blood  which  would  seize 

1  The  chemical  stops  of  this  process  as  laid  down  by,  Latham  in  the  Croonian  Lectures  referred  to, 
are  exceedingly  interesting,  but  would  be  out  of  place  here. 
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upon  glycocine  or  its  antecedent,  methene  cyan-alcohol,  it  would  take 
away  that  which  is  essential  to  the  formation  of  uric  acid,  and  prevent 
the  accumulation  of  the  latter  in  the  blood.  Such  a  substance  is 
salicylic  acid,  and  this  is  the  way  in  which  it  probably  acts.  Practice 
and  theory  in  this  matter  are  further  confirmed  by  experiment,  since 
Salkowski  and  Noel  Paton  have  both  shown  that  salicylic  acid  increases 
the  elimination  of  urea,  while  it  diminishes  that  of  uric  acid.  It  is  by 
reasoning  backward  from  this  point,  in  connection  with  the  fact  that 
salicylic  acid  is  useful  in  rheumatism,  it  appears  to  me,  that  Professor 
Latham  has  come  to  the  conclusion  that  uric  acid  is  also  the  materies 
morhi  of  rheumatism.  A  moment's  reflection,  however,  shows  the 
insufficiency  of  such  reasoning  to  prove  the  presence,  in  one  disease, 
of  a  substance  not  recognizable  by  tests  in  such  disease,  while  its 
presence  in  another  is  so  easy  of  demonstration.  Similar  reasoning 
may  also  make  lactic  acid  the  morbid  material  of  rheumatism ;  for 
the  same  antecedent  of  glycocine,  by  condensation  of  two  of  its  mole- 
cules forms  lactic  and  carbonic  acids,  and  by  seizing  on  such  antecedent, 
salicylic  acid  also  interferes  with  the  formation  of  lactic  acid.  But, 
unfortunately,  there  is  no  more  ground  for  considering  lactic  acid  the 
materies  morhi  of  acute  rheumatism,  than  there  is  for  assigning  to  uric 
acid  the  same  role.  Even  the  highly  acid  perspiration  fails  to  yield 
lactic  acid,  and  it  has  even  been  suggested  by  Bernier  that  the  acidity 
is  a  post-secretion  process,  chiefly  the  result  of  chemical  changes  in 
the  overheated  and  macerated  surface  of  the  skin  and  its  epidermis. 

Failing  to  discover  any  constituent  of  the  blood  which  it  is  the 
saving  office  of  salicylic  acid  to  destroy,  we  are  compelled  to  charac- 
terize the  action  of  the  acid  by  the  unsatisfactory  word  "specific;"  in 
doing  which,  however,  we  are  no  worse  off  than  we  are  in  explaining 
the  action  of  quinine  in  intermittent  fever  and  iodide  of  potassium  in 
syphilis.  Or  may  it  not  act  like  colchicum  in  gout,  which,  according 
to  Lauder  Brunton,  paralyzes  the  sensory  nerves,  while  the  motor 
nerves  and  muscles  are  unaffected,  and  by  so  doing  counteract  the  irri- 
tating effect  of  the  poison,  whatever  it  may  be,  while  nature  is  gradually 
eliminating  it  ?  With  regard  to  colchicum  in  rheumatism,  if  it  is 
useful,  it  is  probably  by  acting  as  it  does  in  gout,  as  an  anesthetic. 

Except  in  the  case  of  salicylic  acid,  the  remedies  for  gout  are  not  the 
remedies  for  rheumatism.  There  is  reason  to  believe  that  remedies 
which  act  upon  the  liver  arc  among  the  best  for  gout  and  for  clearing 
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up  the  cloudy  urine  whicli  accompanies  it.  Such  are  the  mercurials, 
blue  mass  and  calomel,  in  purgative  doses;  such  are  magnesian  and 
sodic  sulphates,  and  especialh^  the  natural  mineral  waters  in  which 
these  predominate — Carlsbad,  Hunjadi,  Marienbad,  Friedrichshalle, 
and  Pullna.  Such  are  salicylate  of  sodium  and  benzoate  of  sodium, 
the  influence  of  both  of  which  in  increasing  the  amount  of  urea  and 
diminishing  that  of  uric  acid  has  been  experimentally  shown  by  Sal- 
kowski  and  Noel  Paton. 

Not  so  is  it  with  rheumatism,  which  is  not  relieved,  but  is  rather 
aggravated  by  the  class  of  cathartics  named,  and  which  requires  the 
blood  to  be  built  up,  rather  than  depleted.  The  correct  treatment  for 
rheumatism  cannot  be  regarded  as  eliminative;  that  for  orout  is  emi- 
nently  so.  Such  facts  as  these  lead  me  to  believe  that  the  agency 
which  produces  rheumatism  is  something  distinct  and  different  from 
that  which  produces  gout.  The  pathological  processes,  although  some- 
what similar,  are  not  identical ;  while  the  clinical  differences,  including 
complications  and  sequelie,  are  still  more  marked.  Further,  a  chemi- 
cal study  of  the  blood  discovers  in  gout  a  constituent  which,  wherever 
found,  is  acknowledged  to  possess  the  properties  of  an  irritant,  while 
no  such  substance  is  found  in  the  blood  of  rheumatism.  Finally,  the 
therapeutics  of  the  two  diseases  furnishes  but  an  imaginary  support  to 
the  view  that  the  diseases  are  interchangeable. 

The  association  of  gout  with  that  form  of  chronic  renal  disease 
known  as  contracted  kidney  has  long  been  a  matter  of  observation 
with  the  physician  and  pathologist.  To  the  fact  that  the  man  who 
has  been  the  victim  of  gout  for  any  length  of  time  has  also  a  contracted 
kidneyj  there  are,  indeed,  few  exceptions.  And  here  there  is  abun- 
dant reason  to  believe  they  are  the  result  of  the  same  cause — that  the 
relation  is  a  true  correlation,  that  whatever  is  the  cause  of  gout  is 
one  of  the  causes  of  chronic  interstitial  nephritis;  for,  as  is  well  known, 
the  latter  disease  has  many  causes.  That  uric  acid  is  one  of  these,  is 
abundantly  attested.  That  it  is  an  irritant  to  the  kidney,  I  think  is 
evident,  from  the  fact  that  with  careful  testing,  almost  never  do  we 
find  abundant  and  continuous  sediments  of  uric  acid  and  urates,  unac- 
companied by  a  small  albuminuria;  while,  if  the  uratic  sediment  is 
cleared  up,  and  if  it  has  not  been  of  too  long  standing,  albuminuria 
is  cleared  away  simultaneously. 
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Such  a  correlation  as  is  claimed  for  these  two  diseases  is  illustrated 
and  confirmed  by  a  case  like  the  following:  The  mother  of  a  girl  of 
twelve  recently  consulted  me  because  her  daughter,  although  seemingly 
well,  complained  of  a  constant  weariness,  and  the  nurse  had  noted 
that  the  child's  urine  was  always  turbid,  regardless  of  the  temperature 
of  the  room  in  which  it  was  kept.  I  found  the  urine  loaded  with  uric 
acid  and  urates.  That  passed  on  rising  had  a  specific  gravity  of  1.036, 
and  was  free  from  albumen ;  that  passed  in  the  evening  had  a  specific 
gravity  of  1.037 ;  contained  about  one-twenty-fifth  its  bulk  of  albumen, 
considerable  mucus,  some  so-called  mucous  casts,  and  a  few  epithelial 
cells.  On  inquiry,  I  found  the  child's  father  an  almost  constant  sufferer 
from  gout,  and  so  were  his  father  and  grandfather  before  him.  Such 
an  albuminuria  may  truly  be  called  a  gouty  albuminuria.  In  this  case 
a  few  grains  of  citrate  of  potash,  freely  diluted  and  given  three  times  a 
day,  a  vegetable  diet,  and  the  free  use  of  milk,  promptly  reduced  the 
specific  gravity,  and  caused  the  disappearance  of  the  albumen.  The 
practical  importance  of  the  knowledge  of  such  a  tendency  cannot  be 
overestimated. 

Much  more  difficult  is  it  to  determine  the  precise  relation  between 
gout  and  diabetes.  Let  us  begin  by  comparing  and  contrasting  symp- 
toms, and  especially  study  those  which  have  been  regarded  as  common 
to  both.  In  both  affections  there  is  a  urine  of  high  specific  gravity, 
but  in  gout  the  specific  gravity  is  due  to  the  larger  proportion  of  uric 
acid  salts  associated  with  a  diminished  rather  than  an  increased  pro- 
portion of  water,  Avhile  in  diabetes  the  specific  gravity  and  quantity  of 
water  increase  pari  passu,  the  increased  weight  of  the  urine  being  due 
to  glucose.  As  gout  progresses,  and  the  kidneys  become  secondarily 
involved,  the  specific  gravity  of  the  urine  declines,  while,  with  un- 
arrested diabetes  the  weight  of  the  urine  keeps  on  increasing. 

While  sediments  of  uric  acid  and  urates  are  constant  in  the  urine  of 
gout,  the  more  than  usual  occurrence  of  a  sediment  of  uric  acid  in 
diabetes  has  long  been  a  matter  of  observation.  Notwithstanding  this, 
all  exact  quantitative  examinations  I  have  been  able  to  consult,  in- 
cluding those  of  Haughton,^  Seegen,^  Riess  and  Naunyn,^  go  to  show 

1  Plicnomciia  of  Diabetes  Mellitus,  Dublin  guait.  Joiirii.  Med.  Sci.,  Oct.  18G1. 

2  Der  DiabetcH  Mellitus,  IJcilin,  1875,  S.  ill. 

a  Ueber  den  Diabetes,  vun  Dr.  Fr.  Th.  vdii  rrericlis,  1884,  S.  G5. 
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that  if  the  uric  acid  eliminated  is  not  diminished  in  diabetes,  it  is  cer- 
tainly not  increased.  Whence  it  must  be  inferred  that  the  sediments 
of  uric  acid  found  in  diabetic  urine  are  the  result  of  the  increased 
acidity  which  grows  out  of  the  fermentation  processes  so  prone  to  be 
set  up  in  saccharine  urine.  My  own  experience  confirms  that  of 
Seegen  and  Pavy,  that  cases  in  which  uric  acid  sediments  appear  are 
apt  to  be  of  the  milder  form,  in  which  the  quantity  of  urine  is  there- 
fore not  so  great,  but  the  proportion  of  urates  is  still  sufficient  to 
permit  their  decomposition  by  the  acids  of  the  fermented  urine  with 
precipitation  of  uric  acid  crystals. 

It  is  said  also  that  sugar  is  frequently  found  in  the  urine  in  cases  of 
gout  and  lithamia,  but  I  am  satisfied  that  this  occurs  less  fi-equently 
than  is  commonly  supposed,  owing  to  the  fact  that  uric  acid  reduces 
decidedly  the  salts  of  copper.  I  am  sure  this  is  not  sufficiently  appre- 
ciated by  physicians.  I  know  that  in  times  past  1  have  been  myself 
misled  by  it  again  and  again  in  the  examination  of  lithtemie  urines  of 
high  specific  gravity,  which  diff"er  from  diabetic  urines  in  being  dark 
hued  instead  of  light  in  color.  Since  I  have  become  aware  of  this 
fact,  I  have  never  found  sugar  in  these  urines. 

Another  circumstance  which  may  be  said  to  favor  a  common  origin 
for  diabetes  and  gout  is  that  which  has  been  emphasized  by  my  friend 
Dr.  Draper,  in  his  valuable  article  on  gout,  in  the  System  of  3Iedi- 
cine  by  American  authors — the  feeble  capacity  of  gouty  persons  for  the 
digestion  of  saccharine  and  amylaceous  foods,  and  the  fact  that  a  diet 
similar  to  that  which  glycosuria  requires,  without  the  extreme  restric- 
tion of  the  carbohydrates  demanded  by  the  latter,  is  the  best  for  the 
gouty  case.  My  experience  in  the  treatment  of  gout  has  not  been 
very  large,  but  so  far  as  it  goes  it  coincides  with  that  of  Dr.  Draper  in 
this  respect.  I  would,  however,  interpret  the  result  somewhat  differ- 
ently. The  indigestion  and  resulting  acidity  often  noted  to  follow  the 
ingestion  of  saccharine  and  amylaceous  food,  are  due,  in  my  view,  to 
defective  converting  power  in  the  digestive  fluids  of  the  stomach  and 
intestines.  In  diabetes  these  fluids  do  not  seem  at  fivult.  There  is  no 
failure  to  convert  sugar  and  starch  into  glucose.  The  defect  is  in  the 
liver  itself,  which  fails  to  convert  the  glucose  into  glycogen,  and  allows 
it  to  pass  as  such  into  the  general  circulation. 

But  notwithstanding  the  fact  that  I  believe  some  of  the  data  on 
which  is  founded  the  idea  of  a  correlation  between  gout  and  diabetes 
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have  been  erroneously  interpreted,  I  still  believe  that  between  gout 
and  the  milder  form  of  diabetes,  or  rather  the  non-neurogenous  form — 
because  I  am  not  certain  that  all  cases  of  neurogenous  diabetes  are 
severe — there  is  a  certain  correlation.  This  vicAV  is,  perhaps,  based 
upon  physiological  rather  than  clinical  facts.  As  has  been  said,  in 
both  affections  the  liver  is  at  fault.  In  one  case  the  defect  is  in  the 
metabolism  of  nitrogenous  foods,  resulting  in  the  accumulation  of  uric 
acid  in  the  blood,  in  the  other  it  is  in  the  metabolism  of  saccharine 
and  amylaceous  foods  resulting  in  the  accumulation  of  glucose  in  the 
blood.  This  being  the  case,  it  is  not  unreasonable  to  expect  the  simul- 
taneous occurrence  of  gout  and  diabetes  in  the  same  individual,  or  even 
the  alternation  of  the  two  affections.  I  have  never  myself  met  such 
cases,  but  their  occasional  occurrence  is  recognized  by  clinicians. 
The  general  opinion  of  those  who  have  met  them  is  that  they  are  more 
common  in  obese  persons,  and  it  is  in  these  cases  that  the  total  with- 
drawal of  the  carbohydrates  is  said  to  be  often  undesirable,  or  even 
harmful.  Such  was  the  testimony  of  Hoffmann,  of  Dorpat,  and  of 
von  Mehring,  of  Strasburg,  at  the  discussion  on  diabetes  at  the  recent 
Congress  of  German  Physicians  at  "Wiesbaden.  The  latter  allows 
even  bread,  and  says  that  patients  are  apt  to  retrograde  on  a  pure  meat 
diet,  and  to  become  the  subjects  of  diabetic  coma.  He  does  not  say 
why  this  is,  but  I  should  be  disposed  to  regard  such  coma  as  uraemic, 
and  a  consequence  of  the  almost  inevitable  contracted  kidney — if  there 
be  gout — the  presence  of  which  would  predispose  to  coma,  especially 
in  conjunction  with  a  nitrogenous  diet. 

Very  different  are  the  relations  of  gout  with  the  usually  more  severe 
or  neurogenous  form  of  diabetes.  Here  the  primary  cause  is  remote 
from  the  liver,  and  although  the  liver  is  secondarily  hyperaemic,  and 
the  glycosuria  is  immediately  due  to  the  secondary  hypersemia,  the 
essential  cause  is  removed  from  the  organ,  Avhile  in  all  forms  of  gout 
it  resides  in  it.  Thus  the  glycosuria  is  the  result  of  a  disease  more  or 
less  distant,  while  the  Lthscmic  condition,  although  secondary  to  he- 
patic derangement,  is  the  cause  of  the  entire  complexus  of  symptoms 
which  constitute  the  clinical  history  of  gout.  Between  this  form  of 
diabetes  and  gout  there  is,  to  my  mind,  no  correlation  whatever. 

As  to  the  relation  of  Bright's  disease  to  diabetes,  the  occasional 
association  of  the  two  conditions  has  long  been  recognized,  but  it  has 
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generally  been  thought  that  it  was  more  particularly  in  the  later  stages 
of  diabetes  that  albuminuria  made  its  appearance.  Recently,  how- 
ever, in  the  discussion  just  alluded  to,  Stokvis,  of  Amsterdam,  called 
attention  to  the  fact  that  albuminuria  is  wanting  in  the  minority  of 
cases,  even  in  the  early  stages.  I  regret  very  much  that  in  a  con- 
siderable experience  with  diabetes  I  have  not  until  recently  been  in 
the  habit  of  examining  the  urine  for  albumin  early  in  the  disease,  but 
since  I  have  commenced  to  do  so  the  results  have  been  such  as  to  lead 
me  to  believe  that  Stokvis  is  correct.  His  experience  is  that  the 
albuminuria  is  not  constant — now  it  coincides  with  the  presence  of 
sugar ;  again,  it  alternates  with  it.  It  may  be  present  in  quantities 
so  small  that  with  the  enormous  dilution  to  which  it  is  subjected  in 
the  polyuria,  it  may  be  overlooked.  In  other  instances,  again,  it  is 
the  more  conspicuous  symptom.  The  albuminuria  is  ascribed  to  the 
irritative  effect  of  the  foreign  substances — sugar,  aceton,  and  diacetic 
acid — upon  the  epithelial  cells  of  the  kidney,  while  autopsies  show  that 
such  albuminurias  are  generally  associated  with  pathological  changes 
in  the  kidney.  Finally,  intravenous  injection  of  sugar  is  found  to  be 
attended  with  albuminuria  so  soon  as  the  sugar  in  the  urine  reaches 
two  per  cent.  The  same  effect  follows  the  injection  of  aceton  and 
diacetic  acid. 

It  has  always  been  conceded  that  the  form  of  renal  change  associ- 
ated with  the  more  advanced  forms  of  diabetes  is  parenchymatous 
nephritis,  in  which  the  epithelium  is  the  primary  point  of  attack. 
Now  these  observations  go  to  show  that  the  albuminurias  of  the  early 
stages  are  attended  by  the  same  changes  in  slighter  degree,  and  pre- 
sumably brought  about  in  the  same  way.  This  being  the  case,  we 
find  that  both  gout  and  diabetes  are  often  accompanied  by  chronic 
Bright's  disease,  but  by  forms  essentially  different.  Both  are  the  re- 
sult of  noxious  substances  in  the  blood.  In  the  instance  of  gout  the 
noxious  substance  is  at  once  the  cause  of  the  disease  and  the  cause  of 
the  complication,  while  in  the  case  of  diabetes  the  noxious  substance 
which  is  the  cause  of  the  complication  is  the  result  of  the  diabetes.  So 
that  it  may  be  said  there  is  a  true  correlation  between  gout  and  chronic 
Bright's  disease  in  that  the  same  cause  may  produce  either  condition. 
But  in  the  case  of  diabetes  the  cause  of  the  diabetes  is  not  the  cause  of 
the  chronic  Bright's  disease.  It  is  rather  the  result  of  the  diabetes 
which  causes  the  renal  complication. 
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Referring  once  more  to  therapeutics,  the  idea  that  rheumatism  and 
diabetes  are  much  more  closely  correlated  than  I  have  admitted  them 
to  be,  has  apparently  received  substantial  support  by  the  results  of 
treatment  of  the  latter  disease  by  salicylic  acid.  The  suggestion  of 
salicylic  acid  as  a  remedy  for  diabetes  is  not  a  very  recent  one.  I 
myself  had  occasion  to  allude  to  it  as  far  back  as  1881,  but  I  am  not 
aware  that  it  has  been  regarded  with  favor  until  recently.  INIy  own 
experience  with  it,  although  limited,  was  not  favorable.  Recently, 
however,  several  practitioners  in  Philadelphia  have  told  me  that  they 
have  had  satisfactory  results  from  its  use,  and  a  new  impulse  to  its 
use  has  arisen  since  the  promulgation  of  Prof.  Latham's  views  in  the 
lectures  alluded  to.  He  concludes  on  chemical  grounds  that  there  are 
two  forms  of  diabetes,  one  due  to  neurotic  disturbance  of  the  function 
of  the  liver,  and  the  other  to  neurotic  disturbance  of  the  function  of 
muscle,  as  the  result  of  which  glucose  is  produced  in  muscle,  and  passes 
thence  into  the  circulation.  This  latter  form  he  regards  as  closely 
related  to  rheumatism,  so  closely  that  one  degree  of  oxidation  develops 
the  materies  morhi  of  rheumatism  whatever  that  may  be,  and  another 
develops  glucose.  Having  also  shown  by  the  same  reasoning  that  the 
administration  of  salicylic  acid  arrests  the  formation  of  uric  acid,  lactic 
acid,  and  glucose,  he  thus  explains  the  usefulness  of  salicylic  acid  in  some 
forms  of  diabetes,  and  says  that  given  in  doses  of  from  ten  to  twenty 
grains  three  times  a  day  he  has  seen  it  produce  marked  improvement. 
More  recently  Dr.  J.  Sinclair  Holden  reports,  in  The  British  Medical 
Journal^  six  cases  of  diabetes  complicated  with  rheumatic  pains, 
treated  with  salicylic  acid  and  a  diet  much  less  restricted  than  usually 
required,  in  all  of  which  there  was  marked  amelioration,  and  in  three 
the  sugar  disappeared  totally.  In  a  fourth  the  sugar  also  disappeared, 
but  on  account  of  the  indigestion  produced  by  the  medicine  it  could 
not  be  persevered  in  sufficiently  to  get  rid  of  the  sugar.  Holden  also 
tried  the  salicylic  acid  in  four  other  cases  in  which  no  rheumatic 
symptoms  existed,  and  in  all  failed  to  make  any  impression  on  the 
polyuria  or  sugar,  although  two  improved  on  a  restricted  diet.  All  of 
these  cases  were  under  thirty,  while  the  six  cases  of  rheumatic  nature 
were  all  over  fifty. 

These  are  indeed  remarkable  results,  and  I  very  much  regret  that 
I  learned  of  them  too  late  to  make  it  possible  to  test  them  before  pre- 
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paring  this  paper.  Should  they  be  substantiated,  they  would  certainly 
go  to  establish  a  very  much  closer  relation  between  rheumatism  and 
diabetes  than  I  have  heretofore  been  willing  to  admit.  From  the  clini- 
cal standpoint  I  can  only  say  this,  that  in  one  of  the  cases  which  came 
under  my  observation,  in  which  salicylic  acid  was  said  to  have  been  of 
great  service,  careful  volumetric  analysis  showed  that,  so  far  from  the 
sugar  being  diminished  during  the  administration  of  the  drug,  it  was 
positively  increased.  Such  a  result  as  this,  taken  in  connection  with 
the  fact  that  the  same  eflBciency  has  been  claimed  for  a  host  of  remedies 
which  further  use  has  shown  to  be  utterly  useless,  produced  in  me  an 
indifference  which,  in  the  light  of  these  most  recent  results,  I  much 
regret. 

Summary. 

Rheumatism  and  gout  are  similar  in  that  there  is  in  each  a  materies 
morhi  which  is  responsible  for  the  symptoms  of  the  disease.  This 
materies  morhi  is,  however,  not  the  same  in  the  two  diseases,  being  in 
the  case  of  gout  uric  acid,  and  in  that  of  rheumatism  undetermined. 
It  is  not  impossible  that  in  both  instances  the  morbid  material  may 
produce  its  symptoms  by  operating  upon  or  irritating  some  parts  of 
the  nervous  system,  as  the  spinal  cord,  and  that  the  arthropathies  and 
other  symptoms  are  therefore  in  this  sense  neurotic.  At  the  same 
time  the  symptomatic  peculiarities  of  each  disease,  as  well  as  its 
morbid  anatomy,  are  the  result  of  its  own  peculiar  poison.  The  proof 
of  this  is  found  in  the  chemistry,  the  symptomatology,  the  morbid 
anatomy,  the  sequelae  and  complications,  and  in  the  therapeutics  of 
the  two  diseases. 

Gout  and  diabetes  can  be  compared  only  after  subdividing  the 
latter  into  its  milder  and  more  severe  forms.  The  milder  forms  of 
diabetes  and  gout  are  similar,  and  in  a  sense  correlated,  in  that  in 
both  the  metabolic  function  of  the  liver  cells  is  deranged.  In  the 
former  the  power  to  convert  glucose  into  glycogen  is  lost,  and  in  the 
latter  is  lost  the  power  to  convert  glycocine  and  some  other  products 
of  the  breaking  up  of  albuminoid  substances  into  urea — resulting  in 
the  accumulation  in  the  blood  of  urate  of  sodium.  Both  of  these  are 
the  result  of  overstimulation  of  the  liver  cells  by  an  excessive  amount 
of  food — in  the  case  of  gout  nitrogenous  food,  and  in  that  of  diabetes 
saccharine  and  amylaceous  food. 
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Between  gout  and  the  more  severe  form  of  diabetes  there  is  no 
correlation,  this  form  being  the  result  of  morbid  states  in  distant 
parts,  influencing  directly  or  indirectly  the  vasomotor  centre,  whence 
results  a  hypememia  of  the  liver,  with  rapid  movement  of  blood,  and 
a  too  rapid  transit  of  glucose  through  the  liver  to  permit  its  conversion 
into  glycogen.  Observe  that  in  this  form  of  diabetes  the  glycosuria 
is  the  result  of  a  primary  neurosis,  whereas  if  gout  have  a  neurotic 
feature  the  uric  acid  is  the  cause  of  the  neurotic  disturbance  by  acting 
as  an  irritant  upon  the  irritable  nervous  centres*  Hence  there  is  no 
correlation  between  gout  and  the  second  form  of  diabetes. 

As  to  the  correlation  between  diabetes  and  acute  rheumatism,  such 
can  only  exist  in  the  event  there  is  a  third  form  of  diabetes  which 
might  be  termed  muscular,  in  which  neurotic  disturbance  is  exerted 
upon  muscle,  in  consequence  of  which  there  ensues  incomplete  oxida- 
tion of  glycocolic  acid,  and  the  formation  of  glucose,  which  passes 
over  into  the  circulation. 

Based  upon  theory,  and  the  results  of  treatment  of  a  limited  num- 
ber of  cases  by  salicylic  acid,  the  question  of  the  existence  of  such  a 
form  of  diabetes  cannot  be  regarded  as  ready  for  decision. 

The  relation  of  rheumatism,  gout,  and  diabetes  to  chronic  Bright's 
disease  may  be  summed  up  as  follows  :  that  of  rheumatism  as  purely 
accidental ;  that  of  gout  and  diabetes  as  causal.  In  the  case  of  gout, 
the  uric  acid  circulating  in  the  blood  acts  as  an  irritant  to  the  interstitial 
tissue  of  the  kidney,  causing  its  overgrowth  and  subsequent  contraction ; 
while  in  diabetes,  the  sugar  and  allied  matters  circulating  in  the 
blood  act  as  irritants  to  the  epithelium  of  the  kidney,  producing  cloudy 
swelling  or  fatty  change  ;  in  a  word,  slight  degrees  of  parenchymatous 
inflammation,  with  or  without  corresponding  enlargement  of  the  entire 
organ. 
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It  is  fair  to  presume  that  this  question  would  not  liave  been  pro- 
pounded if  clinical  experience  did  not  suggest  it.  It  certainly  is  not 
yet  justified  by  the  present  state  of  knowledge  in  pathology.  It  is  true 
there  arc  workers  in  the  field  of  vital  chemistry  whose  investigations 
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point  to  the  possible  revelation  of  a  common  etiological  factor  in  the 
production  of  gout,  diabetes,  and  rheumatism,  but  thus  far  it  cannot 
be  claimed  either  that  there  is  any  constant  common  lesion  which 
correlates  these  diseases,  or  any  demonstrable  common  morbid  process 
which  characterizes  them.  It  must  be  admitted,  therefore,  that  the 
question  is  premature  from  a  pathological  point  of  view,  though  it  can 
hardly  be  regarded  as  without  interest,  and  possibly  importance,  from 
a  clinical  standpoint. 

It  is  from  this  aspect  only  that  the  few  remarks  which  I  have  to 
offer  will  be  made.  In  order  to  formulate,  however,  more  precisely 
the  arguments  upon  which  the  clinical  correlation  of  the  diseases  in 
question  is  to  be  based,  it  will  be  necessary  to  define  the  terms  gout, 
diabetes,  rheumatism,  and  chronic  Bright's  disease. 

By  gout  is  meant,  I  take  it  for  granted,  not  simply  the  arthritic 
malady  to  Avhich  the  term  was  formerly  restricted,  but  a  diathesis 
which  manifests  itself  through  more  or  less  well-defined  derangements 
of  nutrition  which  give  rise  to  a  great  variety  of  secondary  cerebro- 
spinal irritations,  and  provoke  definite  structural  changes  in  the  blood- 
vessels, in  the  connective  tissue  of  the  parenchymatous  organs,  and  in 
the  nervous  system. 

By  diabetes  we  are  to  understand,  I  suppose,  the  more  common  and 
lower  form  of  that  disease  in  which  the  inability  to  digest  the  food 
sugars  is  the  chief  characteristic. 

Rheumatism  is  so  vague  a  term  in  its  ordinary  application,  that  it 
is  not  easy  to  comprehend  exactly  what  is  meant  by  it  in  this  question. 
It  is  to  be  presumed,  however,  that  it  covers  acute  articular  rheuma- 
tism, and  the  subacute  forms  in  which  the  differential  diagnosis  from 
subacute  gout  is  so  difficult  as  to  have  led  to  the  term  rheumatic  gout. 

The  chronic  Bright's  disease  embraced  in  this  question  as  associated 
with  gout,  diabetes,  and  rheumatism,  is  presumably  the  form  of  chronic 
diffuse  nephritis  which  is  characterized  pathologically  by  extreme 
sclerotic  changes  in  the  connective  tissue  of  the  kidneys  and  in  the 
arteries,  and  by  cardiac  hypertrophy,  and  clinically  by  its  insidious 
and  slow  development,  by  a  copious  urinary  secretion  of  low  gravity, 
by  anaemia,  often  by  emaciation,  and  by  various  nervous  derangements. 

With  these  restrictions  in  the  definition  of  the  terms  of  the  question 
proposed,  I  think  that  the  experience  of  most  clinical  observers 
would  justify    the    statement    that   gout,   diabetes,  rheumatism,  and 
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chronic  Briglit's  disease,  are  frequently  associated,  sometimes  in  the 
same  individual  history,  more  frequently  in  the  history  of  families. 
The  association  of  these  four  morbid  states  is  naturally  more  frequently 
observed  in  family  than  in  individual  histories.  The  association  of 
gout,  and  even  of  chronic  rheumatism,  for  example,  with  chronic 
Bright's  disease  is  very  common  in  the  individual,  Avhile  the  associa- 
tion of  gout  with  diabetes,  or  of  diabetes  Avith  granular  kidney,  is  not 
common.  Chronic  rheumatism  may  exist  without  ever  being  compli- 
cated with  gout  or  diabetes,  or  chronic  nephritis.  But  in  families, 
where  the  association  of  morbid  conditions  can  be  traced  through 
several  generations  in  direct,  and  in  collateral  branches,  I  think  it  will 
be  acknowledged  that  these  diseases  are  frequently  found  in  more  or 
less  well-marked  alliance. 

Granting  this  association  in  individual  and  family  histories,  the 
question  arises:  Are  there  any  facts  which  justify  the  supposition  that 
these  diseases  are  correlated — that  is  to  say,  are  they  reciprocal,  inter- 
changeable affections,  transmutations  of  the  same  morbid  process,  and 
therefore  recognizing  a  common  determining  cause,  as  yet  unknown. 

The  first  fact  which  arrests  the  attention  in  the  clinical  history  of 
these  diseases,  and  which  suggests  the  idea  of  their  being  cognate 
affections,  is  that  of  heredity.  First,  in  respect  to  gout  and  diabetes. 
The  testimony  of  many  observers,  and  of  most  authorities  on  gout  and 
diabetes,  could  be  adduced  to  show  that  glycosuria  often  recognizes  a 
gouty  ancestry.  I  use  the  term  glycosuria  in  this  connection  as  ex- 
pressing the  lesser  form  of  diabetes — the  form  which  is  most  frequently 
associated  with  a  history  of  gouty  inheritance.  Clinically  I  believe 
this  lesser  form  must  be  differentiated  from  the  grave  form,  or  that 
form  in  which  sugar  is  formed  from  the  proteid  foods,  and  it  must  be 
admitted  that,  while  the  grave  form  is  sometimes  the  sequence  of  the 
benign  form,  it  is  often  an  independent  affection,  and  is  not  trace- 
able to  a  gouty  origin  either  in  the  individual  or  his  ancestr3^  I  have 
seen  a  number  of  cases,  however,  of  well-marked  diabetes  of  the  grave 
form  without  any  history  of  gout  in  the  patients,  in  which  there  was 
nevertheless  well-marked  gout  in  other  members  of  the  family,  and  I 
am  inclined  to  believe  that,  excluding  the  cases  of  diabetes  recognizing 
a  nervous  origin,  careful  inquiry  would  elicit  a  family  history  of  gout 
in  the  majority  of  cases,  not  only  of  the  lesser,  but  of  the  grave  form 
of  the  disease. 


I 


RHEUMATISM,  GOUT,  DIABETES,  BRIGHT'S  DISEASE.      57 

Second.  Concerning  gout  and  rheumatism,  the  fact  of  heredity  as 
establishing  a  connecting  link  between  these  diseases  is  not  so  clearly- 
evident  as  it  is  between  gout  and  diabetes.  And  yet  there  is  one 
striking  circumstance  in  the  history  of  acute  rheumatism  which  was 
remarked  by  Heberden,  and  has  been  confirmed  by  Hutchinson  and 
other  observers,  and  that  is,  that  acute  articular  rheumatism  very  fre- 
quently occurs  in  the  children  of  gouty  parents.  It  might  be  objected 
that  such  cases  are  probably  cases  of  generalized  gout,  and  not  cases 
of  true  rheumatic  fever.  To  this  the  answer  may  be  made,  that  they 
certainly  present  all  the  characteristic  clinical  features  of  acute  rheu- 
matism, are  accompanied  by  the  common  cardiac  complications,  and 
recover  without  leaving  the  traces  of  an  ordinary  gouty  arthritis. 
Another  objection  might  be  made,  that  heredity  cannot  be  fairly  predi- 
cated where  two  diseases  exhibit  such  distinctive  features.  A  dis- 
ease must  breed  true  to  establish  heredity.  This  is  certainly  an 
objection  which  has  some  force,  and  yet  when  we  find,  as  we  may,  the 
children  of  gouty  parents  showing  a  marked  tendency  to  inflammatory 
rheumatism  in  their  youth,  and  later  in  life  developing  true  gout,  the 
coincidences  are  sufficiently  remarkable  to  justify  the  suspicion,  at 
least,  that  the  same  error  of  nutrition  is  the  determining  cause  of  both 
affections.  As  regards  the  influence  of  heredity  in  determining,  the 
association  of  the  subacute  forms  of  rheumatism  with  gout,  no  positive 
opinion  can  be  expressed.  The  difficulty  of  determining  the  causes  of 
the  so-called  subacute  forms  of  rheumatism  is  so  great,  and  dissimilar 
affections  are  evidently  so  frequently  confounded  under  this  term,  that 
it  is  not  possible  to  estimate  the  value  of  heredity  as  showing  the 
correlation  of  gout  and  subacute  rheumatism.  It  may  be  stated,  how- 
ever, in  this  connection,  that  Hutchinson  has  expressed  the  opinion 
that  "a  large  number  of  cases  of  crippling  rheumatism,  almost  all  of 
those  which  are  known  as  spondylitis  deformans,  a  great  majority  of 
the  cases  of  gonorrhoeal  rheumatism,  and  most  of  the  severe  forms  of 
neuralgia  occurring  to  young  persons,  recognize  a  gouty  ancestry." 
The  association  of  diabetes  with  rheumatism,  or  rather  with  neuralgic 
aff'ections  which  are  rheumatic  in  character,  is  not  very  infrequent,  and 
the  interesting  observation  of  Dr.  Balthazar  Foster  in  producing  rheu- 
matic inflammation  in  a  certain  class  of  diabetics  who  were  subjected 
to  the  lactic  acid  treatment,  has  an  important  bearing,  it  seems  to  me, 
upon  the  relationship  of  these  diseases. 
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Third.  As  to  the  frequent  manifestation  of  heredity  in  the  history 
of  gout  and  chronic  interstitial  nephritis,  I  think  there  can  be  no 
question.  My  own  experience  has  verified  this  fact  in  many  instances. 
This  form  of  Bright's  disease  not  only  occurs  as  a  complication  of  in- 
herited articular  gout,  but  is  often  observed  in  the  members  of  gouty 
families  who  have  themselves  never  exhibited  any  articular  lesions. 
This  circumstance  in  my  experience  is  frequently  observed  in  the 
female  line,  in  which  the  irregular  forms  of  gout  are  more  common 
than  in  the  male  line. 

Pursuing  the  clinical  argument  in  favor  of  the  correlation  of  gout, 
diabetes,  rheumatism,  and  chronic  Bright's  disease,  the  next  point  to 
which  I  would  direct  attention  is  the  association  Avith  these  diseases  of 
certain  common  derangements  of  nutrition.  Ever  since  Bence  Jones 
described  gout  and  diabetes  as  diseases  of  suboxidation  the  attention 
of  the  profession  has  been  directed  to  the  functional  disturbances  and 
tissue  changes  arising  from  imperfect  metabolism  of  the  blood.  While 
it  cannot  be  claimed  that  organic  chemistry  has  as  yet  done  more  than 
to  formulate  the  general  principle  that  these  two  diseases  are  associated 
with  the  signs  of  the  incomplete  metamorphosis  of  the  food  elements, 
it  is  daily  making  progress  toward  unravelling  the  complex  process  by 
which  each  atom  of  carbonaceous  and  nitrogenous  food  is  finally  re- 
solved into  carbonic  acid  and  urea.  That  the  diseases  in  question  are 
in  a  certain  sense,  in  tlieir  origin,  chemical  diseases,  and  that  chem- 
istry will  yet  determine  where  in  the  metabolic  chain  the  arrest  takes 
place,  and  the  poison  is  formed  which  determines  the  essential  cause  of 
these  diseases,  can  no  longer  be  doubted. 

In  the  physiological  investigation  of  these  diseases,  as  Avell  as  in 
their  clinical  study,  the  observation  has  been  made  that  in  gout  as 
well  as  in  diabetes  the  diminished  capacity  for  converting  the  carbo- 
hydrates is  a  common  feature.  The  occurrence  of  sugar  in  the  urine 
of  gouty  subjects,  and  of  lithic  acid  deposits  in  the  urine  of  diabetics, 
is  certainly  not  infrequent.  The  intolerance,  moreover,  of  considerable 
amounts  of  saccharine  and  starchy  foods  by  the  victims  of  gout  is  so 
generally  recognized  that  the  dietetic  treatment  of  gout  and  diabetes 
is  based  upon  the  same  general  principles.  It  must  be  repeated  here 
that  in  correlatino;  diabetes  with  n-out  on  the  basis  of  the  diminished 
capacity  for  digesting  the  carbohydrates,  I  am  speaking  of  the  benign 
or  lesser  form  of  glycosuria,  that  form  which  is  more  or  less  successfully 


RHEUMATISM,  GOUT,  DIABETES,  BRIGHT's  DISEASE.      59 

controlled  by  diet  alone.  The  importance  of  the  intolerance  of  starchy 
and  saccharine  foods  by  gouty  persons  has  long  seemed  to  me  a  clini- 
cal feature  of  gout  which  has  not  attracted  the  attention  it  deserved. 
It  is  so  striking  in  some  instances  that  have  come  under  my  obser- 
vation that  the  smallest  quantities  of  sugar,  and  sometimes  of  farina- 
ceous foods,  have  acted  as  a  poison,  provoking  marked  disturbances  of 
primary  digestion,  and  giving  rise  to  various  nervous  derangements 
and  to  the  copious  excretion  of  uric  acid  in  the  urine. 

Another  clinical  observation  which  tends  to  classify  gout,  diabetes, 
and  rheumatism  in  one  fomily  is,  that  in  their  treatment  by  medicines, 
no  less  than  in  their  treatment  by  diet,  they  show  similar  reciprocal 
relations.  Alkaline  medication,  whether  administered  in  natural  com- 
binations, as  by  mineral  waters,  or  in  artificial  preparations,  constitutes 
a  well-recognized  and  important  element  in  the  therapeusis  of  all  these 
diseases.  While  there  may  be  some  question  as  to  the  value  of  the 
alkalies  in  the  treatment  of  the  acute  paroxysms  of  arthritic  gout,  there 
can  be  none,  I  think,  as  to  the  benefit  to  be  derived  from  them  in  the 
control  of  the  multiform  manifestations  of  the  gouty  diathesis,  of  the 
tegumentary  catarrhs,  mucous  and  cutaneous,  and  especially  of  the 
various  derangements  associated  with  portal  congestion.  In  the  lesser 
form  of  diabetes,  Avhich  is  so  often  a  concomitant  of  the  hepatic  de- 
rangement characteristic  of  gout,  the  effect  of  alkaline  treatment, 
either  by  the  caustic  or  the  carbonated  preparations,  is  almost  uni- 
formly to  diminish  the  amount  of  sugar  excreted.  The  renown  of 
many  mineral  springs,  notably  those  of  Vals,  Vichy,  and  Carlsbad,  in 
the  treatment  of  gout  and  diabetes  affords  striking  testimony  of  the 
possible  existence  of  a  common  etiological  factor  in  these  diseases. 

In  acute  rheumatism  the  value  of  the  alkaline  medication  has  been 
seriously  questioned,  though  it  is  possible  that  the  reaction  which  pro- 
fessional opinion  underwent  in  regard  to  it,  after  the  observations  of 
Gull  and  Sutton  were  made,  was  too  extreme.  It  may  be  admitted, 
however,  that  the  value  of  the  alkaline  treatment  in  acute  rheumatism 
is  not  sufl[iciently  well  established  to  justify  the  proposition  that  the 
disease  is,  on  this  ground,  a  correlative  of  gout. 

But  tlie  argument  to  be  derived  from  the  effects  of  treatment,  in 
favor  of  the  diseases  in  question  having  a  common  origin,  is  not  con- 
fined to  the  facts  referred  to  in  connection  with  the  alkaline  medication. 
The  unquestionable  value  of  the  salicyl  compounds  in  the  treatment  of 
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gout,  diabetes,  and  rheumatism,  certainly  suggests  the  idea  that  these 
diseases  have  something  in  common,  either  causal  or  concomitant, 
"which  the  preparations  of  salicin  antagonize.  In  respect  to  gout  and 
rheumatism,  both  acute  and  subacute,  the  value  of  the  salicyl  medica- 
tion needs  only  to  be  asserted,  it  is  confirmed  by  daily  experience. 
In  diabetes,  while  I  think  it  occasionally  gives  good  results  in  dimin- 
ishing the  sugar  excretion,  its  effects  in  this  respect  are  by  no  means 
uniform. 

The  clinical  observations  which  support  the  idea  of  a  correlation  of 
gout,  diabetes,  rheumatism,  and  certain  definite  structural  changes  in 
the  kidneys  and  bloodvessels,  namely,  the  frequency  of  hereditary 
transmission  and  transmutation  of  these  diseases  in  the  same  family, 
and  their  occasional  coexistence  in  the  same  individual ;  the  common 
idiosyncrasy  of  a  diminished  capacity  for  the  complete  conversion  of 
the  carbohydrates ;  and,  finally,  the  common  reactions  which  they  ex- 
hibit to  the  same  remedies,  are  of  course  open  to  criticism,  but  they 
nevertheless  excite  a  reasonable  suspicion  that  these  diseases  have  at 
least  certain  common  features  which  in  all  probability  proceed  from 
similar  derangements  of  physiological  function. 

This  much,  it  seems  to  me,  may  be  acknowledged,  even  in  the  ab- 
sence of  any  adequate  pathological  evidence  that  these  diseases  are 
allied  through  any  common  structural  lesions  or  specific  functional 
disturbances. 

There  are  many  unsolved  problems  in  the  pathology  of  gout,  diabetes, 
and  rheumatism,  and  the  working  hypotheses  of  the  clinical  observer 
'  in  this  field  are  being  constantly  unsettled  by  the  revelations  of  the 
physiological  laboratory.  It  would  seem,  therefore,  that  the  only 
conclusion  we  are  at  present  justified  in  making  as  to  the  correlation 
of  the  diseases  in  question,  is  this  :  Clinically  they  are  often  associated 
by  hereditary  transmission,  by  coexistence  and  alternation  in  the  same 
individual,  by  presenting  similar  idiosyncrasies  in  regard  to  the  power 
of  converting  the  carbohydrates,  and  by  being  more  or  less  successfully 
controlled  by  the  same  remedies ;  pathologically  they  must  still  be 
regarded,  in  the  absence  of  any  demonstrable  common  determining 
cause,  either  functional  or  structural,  as  more  or  less  distinct  and 
specific  diseases. 
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DISCUSSION. 

Dr.  I.  T.  Daxa,  Portland,  Maine, 

I  think,  Mr.  President,  that  one  could  hardly  listen  to  the  interesting 
papers  presented  to-day,  without  raising  the  inquiry  whether  the  question  of 
the  correlation  of  these  various  affections  might  not  have  been  extended  a 
little,  so  as  jsroperly  to  include  the  topic  of  rheumatoid  arthritis.  It  seems  to 
me  that  the  differentiation  of  rheumatoid  arthritis,  both  from  gout  and  from 
rheumatism,  has  been  pretty  distinctly  made  out,  and  some  of  the  clinical 
forms  of  this  affection  must  be  familiar  to  all  our  members.  I  can  recall 
numerous  instances:  the  peculiar  form  in  which  the  nodules  and  bony  de- 
posits about  the  distal  joints  of  the  fingers  are  present,  and  perhaps  alone ; 
then  the  form  of  hip-joint  disease  in  old  men  ;  and  that  peculiar  deformity  of 
the  spine  with  combined  anterior  curvature  and  twist,  of  which  I  can  recall 
typical  examples.  These  forms  have  been  admirably  described  in  an  article 
by  a  member  of  this  Association,  Dr.  Howard,  of  Montreal,  published  in 
Pepper's  System  of  Medicine.  I  think  it  is  the  best  article  that  I  have  read  on 
this  subject.  The  question  which  I  desire  to  ask  is,  Does  not  this  affection 
require  correlation  with  the  others  mentioned  as  much  as  these  do  one  with 
another  ? 

De.  E.  G.  Janeway,  Xew  York. 

In  considering  the  question  of  heredity,  we  have  to  be  careful  in  reading 
English  books  and  writers.  The  English  people  all  through  are  gouty.  Any 
rheumatic  tendencies  existing  in  such  individuals  will  not  hold  in  other 
countries.  We  ask  ourselves.  Do  people  with  gouty  tendencies  have  children 
with  a  tendency  to  rheumatism  in  this  country  ?  Is  there  correlation  to  the 
same  extent  in  America  and  Germany  as  in  England?  I  think  that  we  shall 
have  to  say  that  we  have  not  the  same  correlation  in  America  and  Germany. 

There  is  another  jjoint  which  has  attracted  my  attention.  Members  of  the 
Hebrew  race  are  frequently  subjects  of  diabetes,  and  out  of  proportion  to 
population,  but  they  do  not  have  gout  in  the  same  proportion.  This  shows 
us  how  careful  we  must  be  in  drawing  conclusions  from  what  seems  to  be  a 
correlation.  If  there  were  a  correlation  between  these  affections,  we  should 
expect  to  see  gout  very  frequently  in  the  Hebrew  race.  ^ly  observation  is 
that  gout  is  not  frequently  seen  among  them,  at  least  in  this  country,  and 
probably  in  Germany  ;  for  England,  I  cannot  speak. 

There  is  another  point.  Examination  of  the  urine  of  diabetics  will  fre- 
quently show  albumen.  I  have  had  several  cases  come  to  me  who  had  been 
told  that  they  would  not  live  two  months,  because  they  had  albuminuria  with 
diabetes.  Such  albuminuria  is  not  infrequently  attributable  to  irritation  of 
the  urinary  passages  from  the  presence  of  the  sugar.  The  sugar  produces 
irritation  of  the  bladder,  and  it  is  in  the  cystitis  and  associated  urethritis  that 
we  find  one  of  the  causes  of  albuminuria  of  diabetes.  This  is  misleading  in 
the  diagnosis. 
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These  points  have  struck  me  forcibly.  We  all  admit  the  dissimilarity  of 
the  pathological  appearances. 

Dr.  a.  L.  Loomis,  New  York. 

From  a  pathological  standpoint,  it  seems  evident  that  with  our  jsresent 
knowledge  we  cannot  regard  these  diseases  as  directly  correlated,  while  from  a 
clinical  standpoint  there  are  many  things  which  cannot  be  explained  on  any 
other  basis.  To  the  clinical  observer,  the  correlations  in  the  clinical  phe- 
nomena of  rheumatism,  gout,  diabetes,  and  chronic  Bright's  disease  are  so 
many  and  striking,  that  one  almost  comes  to  regard  them  as  different  mani- 
festations of  the  same  diseased  process.  Their  clinical  histories  touch  each 
other  at  so  many  points,  and  so  often  coalesce,  that  when  one  views  them 
from  this  standpoint  alone  he  is  almost  compelled  to  admit  that  their 
correlation  is  complete. 

I  now  have  under  observation  three  cases  which  exemplify  this  in  a 
striking  manner,  and  have  a  direct  bearing  upon  the  points  in  discussion. 

The  first  case  is  a  gentleman,  sixty-three  years  of  age,  who,  in  his  fortieth 
year,  had  his  first  attack  of  gout.  These  attacks  recurred  at  intervals,  and 
increased  in  severity,  until  he  reached  sixty.  During  this  time  I  frequently 
examined  the  urine,  both  during  the  attacks  and  during  the  intervals.  I 
obtained  negative  results,  with  the  exception  of  always  finding  a  high  specific 
gravity  and  large  quantities  of  urates.  In  the  winter  of  his  sixtieth  year, 
as  he  was  recovering  from  an  unusually  severe  and  prolonged  attack  of  gout, 
sugar  appeared  in  the  urine,  and  has  been  constantly  present  since ;  from 
that  time  until  the  present  he  has  not  had  an  attack  of  gout,  or  any  gouty 
symptoms.  The  sugar  continued  present  until  six  months  ago,  when  it  disap- 
peared, and  now  I  find  only  albumen.  This  change  could  not  be  accounted 
for  by  change  in  habits  of  life  or  in  diet.  Although  at  times  he  restricted 
himself  to  a  diabetic  diet,  he  never  continued  it  sufficiently  long  to  make 
observations  in  that  line  of  any  importance. 

A  second  case  is  that  of  a  gentleman,  sixty-five  years  of  age,  who,  during 
the  past  ten  years,  under  my  observation,  has  had  re2>eated  attacks  of  rheu- 
matism and  gout.  Between  his  rheumatic  and  gouty  attacks,  I  have  always 
found  sugar  in  his  urine.  This  would  disajjpear  during  the  gouty  attack.  At 
times  during  this  period  albumen  has  been  present,  but  has  never  continued 
for  any  length  of  time  until  the  past  eight  months,  when  sugar  has  been 
absent,  casts  and  albumen  present.  During  all  this  period,  he  has  had 
gradually  increasing  arterial  tension  and  gradually  developing  left  cardiac 
hyi)ertrophy.  Within  the  last  year  his  arterial  tension  has  diminished,  and 
the  heart  has  become  dilated  and  the  cardiac  power  diminished.  He  is  be- 
ginning to  present  the  characteristic  phenomena  of  chronic  Bright's  disease. 

The  third  case  is  that  of  a  gentleman,  fifty-two  years  of  age,  who  was  always 
well  until  he  reached  fifty,  when,  after  an  unusually  exciting  business  ven- 
ture, he  noticed  that  he  was  passing  large  quantities  of  urine.  I  examined  it 
and  found  it  to  contain  a  large  (juantity  of  sugar.     Under  a  restricted  diet 
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and  travel  in  Europe  for  one  year,  his  general  condition  improved  and  the 
sugar  diminished,  and  at  times  it  was  reported  absent.  On  his  return  to  New 
York,  one  year  since,  the  quantity  of  sugar  began  gradually  to  increase.  In 
February  last,  he  had  his  first  attack  of  gout,  which  was  well  pronounced.  In 
April,  the  sugar  disappeared  from  his  urine,  and  albumen  and  casts  appeared. 
He  is  now  passing  large  quantities  of  urine,  which  shows  a  trace  of  albumen, 
and  is  of  low  specific  gravity — from  1.002  to  1.008;  his  feet  and  ankles  are 
becoming  oedematous,  and  he  is  presenting  the  aspect  of  advanced  Bright's 
disease. 

These  cases  are  not  very  unusual.  Similar  cases  are  undoubtedly  familiar 
to  the  majority  of  general  practitioners.  They  seem  to  compel  us  to  take  the 
position,  that  while  in  its  ultimate  manifestations  each  of  these  diseases  has 
its  distinctive  features,  in  their  mode  of  origin  and  development  they  are 
closely  allied ;  in  other  words,  their  correlation  seems  to  be  complete.  The 
signs  of  anaemia,  cardiac  derangement,  and  certain  peculiar  nervous  phe- 
nomena, accompanied  by  the  evidences  of  faulty  digestion  and  assimilation, 
make  up  the  major  part  of  the  clinical  history  of  each. 

The  clinical  correlation  between  interstitial  nephritis  and  gout  is  too  well 
established  to  admit  even  of  discussion,  especially  when  we  regard  interstitial 
nephritis  as  one  of  the  last  links  in  the  chain.  Especially  if  we  regard  it  as 
a  blood  disease  which  first  shows  itself  in  changes  in  the  vascular  system,  we 
are  almost  forced  back  to  the  position  taken  by  Dr.  Bright  years  ago,  that 
these  changes  in  the  kidney  and  bloodvessels  were  dependent  upon  prior 
changes  in  the  blood.  It  seems  to  me  that  in  these  blood  changes — the  con- 
stancy of  the  blood  change  in  this  disease — we  are  to  recognize  the  relation- 
ship which  must  grow  upon  us  the  more  we  understand  the  physiological 
chemistry  of  the  circulation. 

Dr.  H.  C.  Wood,  Philadelphia. 

In  regard  to  gout  and  diabetes,  I  have  nothing  to  say.  I  should  like,  how- 
ever, to  say  one  word  with  reference  to  gout  and  rheumatism.  My  experience 
leads  me  to  conclude  that  gout  and  rheumatism  are  the  same  thing.  I  am 
utterly  unable,  in  some  cases,  to  make  the  diagnosis  between  them.  If  the 
diagnosis  can  be  made,  I  should  like  some  gentleman  to  tell  us  how  to  do  it. 

In  the  family  of  which  I  am  a  member,  the  great-grandfather  was  an 
Englishman.  He  died  of  gout.  The  grandparents  seem  to  have  escaped. 
The  uncles  and  aunts,  however,  almost  without  exception,  died  of  gout.  Of 
the  brothers,  I  myself,  at  the  age  of  ten  years,  began  to  suffer  with  attacks 
which  I  termed  subacute  rheumatism,  affecting  all  the  muscles  of  the  body. 
Another  member  of  the  family  has  had  six  attacks  of  inflammatory  rheu- 
matism in  as  many  years.  Another  reached  the  age  of  thirty  years  without 
any  marked  manifestation,  and  then  had  a  severe  attack  of  gout  in  the  toe. 
Another  brother,  as  he  advances  toward  middle  life,  suffers  severely  from 
rheumatism— so  called— of  the  muscles.  If  all  this  rheumatism  and  gout 
does  not  date  back  to  the  one  cause,  it  seems  to  me  extraordinary. 
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With  reference  to  what  has  been  said  of  English  books,  I  think  that  such 
books  might  well  have  been  written  in  Philadelphia. 

Dr.  William  Pepper,  Philadelphia. 

In  this  discussion  we  cannot  do  better  than  give  our  personal  experiences 
bearing  upon  this  or  the  other  point. 

While  it  appears  to  me  that  the  clinical  evidence  in  support  of  the  corre- 
lation of  these  affections  is  altogether  too  strong  to  be  disregarded,  we  can 
safely  wait  for  the  revelations  of  organic  chemistry  to  make  clear  the  method 
and  details  of  that  correlation  which,  after  all,  concerns  us  practically  less 
than  the  fact  that  there  is  such  a  correlation.  It  is  a  very  evident,  and  yet  an 
important  observation  that  mere  coincidence  may  be  mistaken  for  correlation. 
When  dealing  with  such  common  affections  as  rheumatism  and  Bright's 
disease,  we  should  expect  to  find  them  frequently  associated  in  the  same 
patient,  even  if  there  were  no  connection  or  relation  whatever  between  them, 
and  this  applies  in  some  degree  also  to  gout  and  diabetes.  Apart  from  this, 
I  think  it  Avill  be  found,  however,  that  clinical  evidence  confirms  the  view 
that  the  above  affections  are  directly  correlated. 

Dr.  Draper  has  done  well  in  considering  gout  in  its  constitutional  as  well 
as  in  its  arthritic  form.  If  we  limit  it  to  those  cases  in  which  there  are 
well-marked  arthritic  phenomena,  we  shall  exclude  the  greater  proportion 
of  the  cases  of  gout  as  we  meet  with  it  in  this  country,  because  in  them  it 
assumes  an  irregular  type,  as  well  called  lithsemic  as  anything  else. 

With  regard  to  Dr.  Janeway's  statement,  that  the  Hebrew  race  while  liable 
to  diabetes  is  not  liable  to  gout,  I  can  confirm  the  former  part  of  the  state- 
ment ;  but  while  I  have  found  well-marked  arthritic  gout  very  rare  among 
members  of  this  race,  they  seemed  fully  as  liable  to  lithtemia  as  any  other 
people. 

The  occurrence  of  arthritic  trouble  in  a  gouty  person  may  point  to  the 
presence  of  a  specific  materies  morbi,  or,  on  the  other  hand,  it  may  be  de- 
termined rather  by  some  peculiar  anatomical  or  physiological  condition  of 
the  articular  tissues  in  the  person  affected.  It  seems  difficult  to  overestimate 
the  importance  of  the  varying  conditions  of  vital  resistance  in  this  or  that 
organ  or  part,  as  bearing  on  the  tendency  to  the  development  of  different 
local  manifestations  of  a  common  constitutional  disorder,  or  different  local 
diseases  in  numbers  of  individuals  exposed  to  a  similar  injurious  influence. 

Assuming  some  common  type  of  nutritional  disorder  as  at  the  bottom  of 
rheumatism,  Bright's  disease,  and  gout,  it  is  easy  to  understand  how  the  fact 
that  one  patient  was  born  with  a  tendency  to  joint  trouble  and  another  with  a 
tendency  to  kidney  affections,  may  determine  the  occurrence  of  arthritis  or  of 
Bright's  disease,  respectively,  as  the  primary  lesion.  So,  too,  we  may  under- 
stand how,  when  the  tone  of  the  system,  and  especially  of  the  nervous 
centres,  has  been  reduced  by  a  continuance  of  this  primary  lesion,  other 
forms  of  local  trouble,  correlated  with  the  same  constitutional  cause,  but 
to  which  there  wa«  less  tendency,  may  be  superinduced.     Thus  might  be 
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partially  explained  the  varied  relations  of  combination  or  substitution  of 
the  interesting  affections  we  are  considering. 

I  think  that  not  enough  attention  has  been  given  to  the  part  which  the 
nervous  system  plays  in  these  conditions.  When  we  try  to  appreciate  the 
immense  amount  of  nerve  force  required  to  energize  and  to  coordinate  the 
digestive  processes  of  the  stomach,  liver,  pancreas,  and  kidneys,  and  to  super- 
intend the  infinitely  complex  metabolism  in  the  tissues,  it  seems  clear  that  a 
depressed  or  exhausted  state  of  the  nervous  centres  must  lie  at  the  root  of, 
and  be  the  first  stage  in,  many  morbid  conditions  which,  like  gout,  rheuma- 
tism, and  diabetes,  ensue  upon  derangement  of  the  processes  of  nutrition. 

Allusion  has  been  made  by  one  of  the  speakers  to  rheumatoid  arthritis, 
and  this  aflection  would  seem  to  be  one  in  the  causation  of  which  the  nervous 
system  plays  an  especially  prominent  part.  We  must  have  all  been  struck, 
in  studying  such  cases,  with  the  frequency  with  which  the  development  of 
the  arthritic  symptoms  has  been  preceded  by  causes  acting  directly  on  the 
nervous  system,  such  as  the  exhaustion  from  excessive  childbearing,  depress- 
ing passions,  or  severe  nervous  shock.  And  this  opens  the  interesting  ques- 
tion as  to  the  explanation  of  the  arthropathies  of  spinal  disease  as  well  as  of 
the  joint-lesions  in  rheumatoid  arthritis  and  possibly  in  gout  and  rheumatism, 
namely,  whether  they  come  from  disorder  of  some  special  spinal  centre  con- 
trolling the  nutrition  of  the  joints,  or  from  lowered  nerve  power  and  conse- 
quent nutritive  disturbance  in  those  who  have  the  arthritic  diathesis  strongly 
developed.  AVithout  speaking  further  on  this  point,  I  would  merely  state 
that  in  studying  cases  of  gout  and  diabetes  and  rheumatism,  as  well  as  of 
rheumatoid  arthritis,  it  has  seemed  to  me  that  we  usually  find  a  history  of 
such  preceding  conditions  of  living  and  working  as  would  lead  to  depression 
or  exhaustion  of  the  nervous  system. 

I  agree  also  with  the  authors  of  the  papers,  that  further  support  of  the 
strong  clinical  argument  in  favor  of  a  correlation  between  these  affections 
is  to  be  drawn  from  the  results  of  treatment,  dietetic  and  medicinal. 

With  reference  to  the  special  question  of  the  value  of  the  salicyl  treat- 
ment, it  has  seemed  to  me  of  positive  advantage  in  certain  cases  of  diabetes. 
These  have  been  mainly  of  the  milder  type,  and  associated  with  rheumatic  or 
litheemic  phenomena.  In  one  such  case  the  diabetes  has  been  apparently 
cured,  and  the  patient  has  returned  to  the  moderate  use  of  carbohydrates, 
though  a  slight  albuminuria,  which  is  of  recent  appearance,  persists. 

De.  a.  Jacobi,  New  York. 

The  very  fact  that  we  have  to  fall  back  upon  a  word,  that  of  rheumatoid 
arthritis,  shows  our  limits.  The  papers  which  have  been  read  indicate  that 
the  term  is  used  because  the  diagnosis  between  gout  and  rheumatism  is  liable 
to  be  very  difficult,  or  sometimes  impossible.  It  has  been  stated  that  many 
of  the  cases  of  rheumatoid  arthritis  are  cases  of  arthropathies  due  to  spinal 
disease.  This  is  undoubtedly  so.  The  question,  whether  or  not  they  depend 
upon  cord  disease,  is  answered  by  the  fact  that  they  come  on  very  suddenly, 
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as  no  other  disease  of  that  kind  does,  unless  it  is  a  sudden  attack  of  gout  or 
of  articular  rheumatism.  The  fact  that  it  comes  on  so  suddenly,  shows  that 
it  is  of  nervous  origin.  But  this  happens  mostly  in  the  traumatic  form  of 
myelitis  and  in  myelitis  from  compression.  Still,  it  is  observed  in  diffuse 
acute  myelitis  also.  The  chronic  form  of  arthropathy  is  mostly  seen  in  tabes 
dorsalis.  The  knee  is  mostly  attacked,  also  the  shoulder  and  metatarsus. 
But  the  cases  are  painless,  even  on  motion ;  there  is  no  redness  or  fever. 

The  "  arthritis  tabica  "  diifers  from  "  arthritis  sicca  "  in  this,  that  the  former 
yields  more  liquid,  which  may  be  absorbed  as  readily  as  it  appears  suddenly, 
and  that  the  knee,  as  a  rule,  is  affected  first. 

There  is  one  class  of  cases  not  so  well  known.  This  is  the  rheumatism 
nodosus.  This  form  of  rheumatism  shows  itself  in  small  lumps,  varying  from 
half  a  dozen  to  several  dozen  at  a  time.  They  not  infrequently  appear  about 
the  tendons  of  the  fingers.  I  have  seen  them  about  the  fascia,  and  particularly 
about  the  fascia  of  the  head,  also  on  the  periosteum.  They  may  remain  for 
weeks  or  months,  and  then  disappear.  This  might  be  taken  for  gout,  but  in 
the  few  cases  in  which  examination  could  be  made,  the  lumps  were  shown  to 
be  due  to  proliferation  of  the  connective  tissue.  They  were  a  part  of  an  acute 
rheumatic  process  in  cases  where  the  articular  phenomena  were  not  well 
marked ;  and,  as  a  rule,  the  heart  complications  were  but  trifling  in  com- 
parison with  the  long  duration  of  the  whole  process. 

With  reference  to  the  connection  between  gout  and  diabetes.  As  there  are 
albuminurias  depending  upon  different  anatomical  causes,  so  there  are  several 
forms  of  diabetes.  One  of  the  forms  is  undoubtedly  connected  with  gout- 
This  form  is  ft-equently  dependent  upon  disturbance  of  the  nutritive  processes, 
particularly  of  those  going  on  in  the  liver.  These  are  the  forms  in  which 
salicylate  of  sodium  does  good.  The  reason  of  this  has  seemed  to  me  to  be 
its  effect  in  controlling  the  liver  trouble.  It  increases  the  quantity  of  bile, 
and  renders  it  more  liquid.  It  is,  therefore,  an  admirable  remedy  to  diminish 
the  tendency  to  the  formation  of  gall-stones.  If  there  is  anything  which  is 
a  preventive  of  the  formation  of  gall-stones,  it  is  salicylate  of  sodium.  I 
believe  that  that  form  of  glycosuria  which  comes  and  goes,  will  be  benefited 
by  this  remedy.  These  forms  are  generally  found  in  anaemic  peojjle ;  they 
are  generally  fat,  and  not  unfrequently  women,  and  among  women,  often  in 
our  latitude,  such  of  the  Jewish  race ;  not  a  few,  however,  are  fat  and  ple- 
thoric. In  these  cases,  I  have  found  a  specific  gravity  of  from  1.020  to  1.036, 
and  sugar.  In  the  course  of  ten  years,  they  may  have  half  a  dozen  attacks. 
So  far  as  the  urine  is  concerned,  I  wish  to  add  this.  In  such  disturbances  of 
nutrition  and  elimination  as  I  have  alluded  to,  I  find  that  the  morning  urine 
is  generally  of  less  specific  gravity  than  the  evening  urine.  This  is  attribu- 
table to  the  fact  that  no  meals  are  taken  during  the  night.  AVhen  the  diet 
has  been  regulated,  and  the  general  condition  (mainly  of  the  abdominal 
viscera)  corrected,  that  anomaly  disappears. 

So  far  as  Bright's  disease  is  concerned,  I  have  only  one  remark  to  make. 
Bright's  disease  is  very  common  after  the  age  of  forty  or  fifty,  when  atheroma 
of  the  small  arteries  begins,  and  is,  in  a  great  many  cases  occurring  at  that 
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age,  the  consequence  of  these  changes.  At  that  time,  gout  is  also  common. 
But  the  coexistence  of  Bright's  disease  and  gout  does  not  necessarily  indicate 
a  common  causation. 

Dr.  Draper.  In  reply  to  the  question  of  Dr.  Dana,  I  would  say  that  in 
my  experience,  where  a  reliable  history  could  be  obtained,  rheumatoid 
arthritis  or  spondylitis  deformans  has  been  justly  attributed  to  a  gouty 
origin.  When  I  say  "  gouty  origin  "  I  mean  gout  in  its  larger  significance. 
I  think  it  important  to  recognize  this  fact,  and  not  to  be  satisfied  with  the 
statement  of  patients  that  their  ancestors  did  not  have  gout.  They  apply 
this  term  to  the  articular  manifestations,  which  I  think  should  not  be  re- 
garded as  the  limit  of  this  afiection.  I  am  sure  that  I  have  seen  a  number 
of  cases  of  rheumatoid  arthritis  occurring  in  distinctly  gouty  families. 
There  is  another  point  which  I  should  like  to  make  in  this  connection :  it 
is  that  we  have  limited  too  much  the  definition  of  gout  in  insisting  that  it 
should  be  associated  with  the  j^resence  in  the  joints  of  urate  of  sodium.  I  am 
strongly  inclined  to  believe  that  uric  acid  is,  after  all,  only  an  epiphenomenon 
in  the  history  of  this  constitutional  vice,  and  that  the  presence  of  it  in  the 
joints  is  not  absolutely  essential  to  the  occurrence  of  true  gouty  lesions. 

With  reference  to  the  question  raised  by  Dr.  Janeway  in  regard  to  the 
occurrence  of  diabetes  and  gout  among  Jews,  I  cannot  agree  with  him.  I 
have  certainly  seen  the  same  association  of  lithsemic  affections  with  dia- 
betes in  Jews  that  I  have  seen  in  other  races.  I  have  at  the  present  time 
under  my  care  a  Jewess  who  has  persistent  glycosuria,  not  entirely  controlled 
by  diet,  who  belongs  to  a  family  distinctly  gouty.  Her  father  and  mother 
suffered  with  gout.  She  has  a  brother  who  is  subject  to  periodical  attacks  of 
gout,  and  two  brothers  who  are  at  the  present  time  victims  of  diabetes. 

I  was  much  gratified  to  hear  the  emphatic  remarks  of  Dr.  Wood  in  regard 
to  the  difficulty  of  diagnosticating  gout  from  rheumatism.  I  am  confident 
that  the  truth  of  his  statement  met  with  a  prompt  acknowledgment  from 
most  of  those  present.  If  there  is  any  gentleman  here  who  can  always 
satisfy  himself  whether  he  is  dealing  with  gout  or  with  rheumatism,  I  should 
like  to  hear  the  grounds  of  his  belief.  I  am  confident  that  I  cannot  always 
distinguish  them.  I  believe  that  in  many  chronic  cases  it  is  an  impossibility 
to  diagnosticate  gout  from  rheumatism.  As  Dr.  Jacobi  has  well  said,  the 
term  rheumatoid  arthritis,  or  rheumatic  gout,  would  never  have  been  created 
if  this  difficulty  did  not  exist. 

As  I  said  in  my  address,  I  think  that  the  correlation  of  these  diseases  is  to 
be  made  only  from  the  clinical  standpoint,  and  from  this  standpoint  I  do  not 
see  how  anyone  with  any  considerable  clinical  experience  can  fail  to  observe 
the  frequent  association  of  these  affections.  Whether  or  not  they  are  truly 
correlated,  whether  or  not  there  is  at  the  basis  of  all  of  them  a  similar 
pathological  process,  is  a  question  which  has  yet  to  be  determined  by  patho- 
logical chemistry. 
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Spasm  of  the  glottis  in  infancy  suggests,  first,  as  the  cause  of  it, 
rickets.  The  value  of  this  suggestion  is  apparent  in  the  fact  that 
rickets  is,  generally  speaking,  a  curable  disease,  and  spasm  of  the 
glottis,  literally  one  of  its  most  dreadful  signs,  is  cured  or  disappears 
in  the  relief  of  the  rickets,  while  treatment  addressed  directly  to  the 
larynx  is  entirely  without  efiect. 

This  statement,  which  is  perhaps  entirely  superfluous  in  this  assembly, 
needs  mention  with  emphasis,  especially  in  our  country.  Rickets  is 
often  called  the  English  disease,  because  it  was  first  described  by 
Glisson  in  1650.  Perhaps  no  more  complete  clinical  exposition  of 
the  disease  was  ever  made  than  that  by  Sir  Wm.  Jenner,  in  The  Medi- 
cal Neivs,  vol.  i.,  1860.  But  the  knowledge  of  the  relation  of  rickets 
to  spasm  of  the  glottis  is  not  diflFused  in  America  and  England  as  in 
France  and  Germany.  A  glance  at  students'  text-books  will  confirm 
this  observation.  Taking  at  random  one  or  two  in  most  common  use, 
we  quote  from  one  author  who  treats  spasm  of  the  larynx  in  what 
printers  would  call  a  •'  stickful  of  matter : "  "  It  is  rarely  an  independent 
affection,  but  is  of  common  occurrence  as  a  complication  of  other  dis- 
orders. It  is  an  essential  element  in  whooping-cough,  in  spasmodic 
croup,  and  in  the  true  epileptic  seizure.  ...  It  may  also  be  a  phase 
of  hysteria.  Prolonged  spasmodic  closure  of  the  glottis,  a  laryngismus 
stridulus,  a  kind  of  epileptic  convulsion,  is  frequently  fatal  in  young 
children."  Not  a  word  of  rickets;  and  in  the  chapter  devoted  to 
rickets  the  name  of  the  disease  laryngismus  stridulus  is  mentioned 
only  "among  the  various  nervous  disorders  so  frequently  met  with  in 
rachitic  children." 

Another  is  more  generous  with  laryngismus  stridulus,  but  there  is 
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nothing  of  rickets  in  connection  with  it,  except  an  intimation,  under 
the  head  of  treatment,  "to  improve  the  general  health  or  to  treat  any 
special  constitutional  condition,  especially  rickets."  In  his  chapter 
on  rickets  he  admits,  but  with  doubt,  the  frequency  of  occurrence  of 
laryngismus. 

Contrast  these  statements  with  those  of  Striimpell  and  Eichhorst, 
authors  of  late  text-books  in  Germany.  Striimpell  says :  "  Remarkable, 
but  as  yet  inexplicable,  is  the  connection  of  spasm  of  the  glottis  with 
rickets."  In  about  two-thirds  of  all  children  who  suffer  spasm  of  the 
glottis  there  is  rickets.  Eichhorst  declares  that  "one  will  not  wander 
far  from  the  truth  with  the  statement  that  nearly  nine-tenths  of  all 
cases  [spasm  of  the  glottis]  depend  upon  rickets."  Citations  from 
text-books  may  be  permitted  on  an  occasion  of  this  kind,  only  as 
showing  what  might  be  called  the  public  opinion  of  the  profession. 
The  mass  of  practitioners  make  up  their  minds  or  catch  their  clews 
to  diagnoses  in  doubtful  cases  from  statements  in  the  text-books. 

It  may  be  safely  said,  of  the  vast  majority  of  cases,  that  spasm  of 
the  larynx  indicates  the  existence  of  rickets.  Not  infrequently  it  is 
the  first  sign  to  excite  suspicion  regarding  the  existence  of  the 
disease,  for  many  of  the  symptoms  of  this  disease  escape  recognition 
at  first,  or  are  attributed  to  other  causes.  Thus,  the  general  malaise  is 
satisfactorily  explained  by  "teething;"  the  gastro-intestinal  catarrh 
is  attributed  to  errors  in  diet ;  fever,  and  more  especially  sweating,  to 
malaria,  and  even  coarse  deformities  of  the  tibiae  to  premature  efforts 
upon  the  feet,  whde  intellectual  precocities  are  evidences  of  inherited 
genius  latent  in  the  ancestry  for  want  of  opportunity  of  development. 

Spasm  of  the  larynx  does  not  indicate  the  degree  so  much  as  the 
stage  of  rickets,  for  it  is  frequently  absent  in  the  most  pronounced 
cases,  and  present  in  the  lighter  forms  of  the  disease,  so  f:ir  as  external 
signs  make  the  disease  manifest.  Thus,  fully  developed  changes  may 
exist  in  the  skull,  the  chicken-breast  may  protrude,  the  ribs  show 
"rosaries,"  and  the  legs  together  make  the  typical  0,  and  all  the 
while  there  may  be  no  spasm  of  the  glottis.  Cases  in  which  these 
changes  develop  very  slowly  up  to  the  most  complete  deformity,  or  the 
most  pronounced  nervous  phenomena,  often  remain  entirely  exempt  from 
this  complication.  I  had  myself  under  treatment  three  months  ago  a 
pitiful  case  of  this  kind  in  whicli  all  the  coarse  signs  were  present 
together  with   the  most  aggravated  outbreaks  of  eclampsia,  the  fits 
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occurring  at  the  rate  of  two  to  twenty  per  day,  but  there  was,  and  had 
been  no  spasm  of  the  glottis.  This  complication  shows  itself  more 
especially  in  the  acute  stage  of  the  disease,  and  in  intensity  correspond- 
ing to  the  rapidity  of  its  progress.  Hence,  as  Monti  maintains,  it  is 
more  liable  to  occur  in  the  spring  and  fall,  periods  in  which  rickets 
advances  in  leaps.  Thus,  Caspari  and  Klingelhofer  mention  epidemics 
of  laryngo-spasm.  Then,  though  the  changes  produced  by  the  disease 
may  have  been  so  marked  as  to  attract  universal  attention,  this 
most  distressing  feature  of  its  earlier  stages  may  have  entirely  dis- 
appeared. Under  appropriate  treatment  of  rickets  spasm  of  the 
glottis  is  the  first  symptom  to  disappear.  A  "heightened  reflex,"  or 
augmented  excitability,  is  an  essential  factor  in  the  development  of 
spasm  of  the  glottis.  What  constitutes  or  creates  this  increased 
susceptibility  of  the  nervous  system  we  know  no  more  definitely  in 
rickets  than  in  any  other  affection,  except  in  so  far  as  irritability  is 
an  expression  of  poisoning  or  perverted  nutrition. 

The  pathology  of  rickets  continues  to  elude  investigation  to  a  degree 
that  may  be  characterized  as  exasperating.  Yet  there  are  accumulating 
facts  which  go  to  give  it  place  among  the  chronic  infections.  In  all 
the  old  and  many  of  the  new  text- books,  the  chapter  on  rickets  is  found 
in  the  section  devoted  to  what  were  formerly  called  the  constitutional 
diseases.  Thus,  rickets  followed  rheumatism,  tuberculosis,  syphilis. 
All  these  diseases  have  already  fallen  into  the  line  of  the  infections, 
and  rickets  with  its  symptomatology  fits  better  here  than  elsewhere. 
One  valuable  index  in  this  regard  is  found  in  the  geography  of  the 
disease. 

In  view  of  the  exemption  of  hot  climates  and  mountains,  Oppen- 
heimer  puts  forward  a  malarial  theory  which  cannot  possibly  find  much 
support.  Kassowitz  admits  the  existence  of  a  noxious  matter  which 
circulates  in  the  blood  and  makes  itself  most  manifest  at  the  surfaces  of 
apposition  of  bones  at  the  time  when  this  apposition  is  most  intense,  in 
the  last  months  of  foetal  life  and  the  first  month  after  birth.  Lorey 
supports  this  view  with  the  statement  that  most  of  his  cases  showing 
advanced  signs  were  aged  from  nine  to  eighteen  months.  Volland  dwells 
upon  the  extreme  rarity  of  the  disease  in  the  far  North — Iceland,  the 
Faroe  Islands,  and  the  complete  immunity  of  high  mountains, 
especially  of  Davos,  in  support  of  the  view  that  the  disease  is  a  chronic 
infection,  produced  by  a  specific  cause.     Anomalies  of  digestion  and 


(J  WHITTAKER, 

respiratory  noxee  are  thus  only  predisposing  factors  which  favor  the 
development  in  the  body  of  some  possible  bacillus  or  other  micro- 
organism. Food  cannot  cause  it,  for  the  inhabitants  of  Davos,  where 
rickets  never  occurs,  live  in  the  most  primitive  way,  under  the  most 
unfavorable  hygiene.  The  nutrition  of  sucklings  is  the  most  irra- 
tional possible,  for  they  are  given  Sehmahmilssli,  meal  roasted 
brown  in  clarified  butter,  in  the  very  first  weeks  of  life. 

So  far  as  concerns  spasm  of  the  glottis,  it  falls,  in  the  entire 
absence  of  any  constant  lesion,  under  the  head  of  a  neurosis.  Striimpell 
thinks  to  determine  the  central  localization  of  its  cause  by  the  fact 
that  it  is  often  followed  by  or  merges  into  eclampsia.  But  this 
sequence  is  by  no  means  universal.  It  occurs  in  only  the  worst  cases, 
and  is  as  rationally  explained  by  the  diffusion  of  an  intense  irritation, 
such  as  occurs  in  epilepsy  of  peripheral  origin.  A  better  support  of 
this  view  is  found  in  the  conclusion  reached  by  Natanson  with  refer- 
ence to  spasm  in  general,  to  the  effect  that  tonic  spasm  is  of  direct, 
while  clonic  is  of  indirect  origin.  The  character  of  spasm  of  the 
glottis — persistent,  intense,  the  type  of  a  tonic  spasm — puts  it  under 
the  head  of  the  direct  spasms,  the  irritation  of  which  is  situated  in  the 
centre,  or  in  the  course  of  the  motor  nerve.  Since  Rosenbach  has 
demonstrated  the  microorganism  of  tetanus,  which  often  begins  with, 
and  may,  indeed,  go  no  further  than  trismus,  the  maintenance  of  a 
mycotic  theory  for  the  laryngo-spasm  of  rickets  does  no  violence  to 
etiology. 

As  in  all  the  neuroses,  the  attack  occurs  at  any  time  of  day,  some- 
times also  in  the  night,  with  varying  frequency — fifty-two  times  in  one 
day  in  an  extreme  case  mentioned  by  Eichhorst — often  without  premo- 
nition, but  generally  as  a  consequence  of  some  disturbance  of  emotion 
or  sensation.  Thus  it  may  follow  a  fit  of  crying  or  of  laughter,  or 
lighter  expression  of  pleasure  or  grief.  Fright,  even  a  sudden 
awakening,  may  precipitate  an  attack.  Eager  seizing  of  food  or  drink, 
an  attack  of  cougli,  colic,  indigestion,  sudden  exposure  to  a  colder  air, 
suffice  to  evoke  an  explosion  where  the  train  is  laid.  A  light  catarrh 
of  the  fauces,  pharynx,  or  larynx  markedly  heightens  the  reflex  or 
increases  the  excitability  of  the  nerve  centre.  It  is,  indeed,  a  ques- 
tion if,  in  the  majority  of  cases,  such  a  local  predisposition  does  not 
exist.  Spasm  of  the  glottis  is,  as  is  well  known,  a  frequent  attendant 
upon    asthma,    and    recent    investigations    by    Mackenzie,    Ferillon, 
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Frankel,  and  later  by  Schafer,  Bresgen,  Sommerbrodt,  more  especially 
by  Hack,  have  shown  how  intimate  is  the  connection  between  asthma 
and  inflammatory  processes  or  irritations  of  the  nasal  tract.  The 
range  of  the  reflexes  called  out  from  this  source  is  shown  by  Rosenbach 
in  the  efiects  which  follow  experimental  irritation  of  the  nose  in  most 
people — sneezing,  lachrymation,  changes  in  the  respiration  and  circula- 
tion ;  and  in  those  which  follow  nasal  afiections  in  certain  people — 
headache,  vertigo,  neuralgias,  acne  rosacea,  epileptiform  attacks,  and 
asthma.  Kratschmer  demonstrated  experimentally  the  intimate  relation 
of  the  nerves  of  respiration  and  circulation  through  fibres  of  the  trigemi- 
nus with  those  of  the  nasal  mucous  membrane,  and  both  Hack  and 
Lublinsky  were  able  to  produce  convulsive  twitchings  and  momentary 
spasm  of  the  glottis  by  irritation  of  the  nasal  mucous  membrane  with 
a  sound.  That  sufibcative  attacks  could  be  produced  also  by  irritation 
of  the  olfactory  nerves  was  long  ago  proven  by  Schneider  in  connec- 
tion with  the  odor  of  roses.  In  this  connection  may  be  cited  the  often 
quoted  asthma  of  Cullen  from  the  odor  of  ipecac ;  that  of  Trousseau 
from  violets ;  and  of  Austin  Flint  from  feathers.  But  that  local 
lesions,  however  trivial,  are  not  always  necessary  to  produce  the  effects 
is  exquisitely  proven  in  the  case  recorded  by  J.  Mackenzie,  in  the 
American  Journal  of  the  Medical  Sciences,  for  January,  1886. 
This  lady,  so  sensitive  to  the  odor  of  roses  as  to  suffer  with  every 
exposure  an  attack  of  coryza,  followed  by  a  veritable  hay  asthma, 
showed  the  same  train  of  symptoms  in  the  same  severity  at  sight  of 
a  rose  which  the  physician  held  in  his  hand,  unaware  of  the  fact  that 
the  rose  was  artificial. 

What  few  remarks  may  be  justifiable  here  concerning  symptoma- 
tology and  treatment  follow,  with  a  brief  statement  of  a  single  typical 
case: 

W.  N.,  set.  one  year,  was  brought  from  the  interior  of  Oliio  by  two  anxious 
parents  to  a  private  room  in  the  Good  Samaritan  Hospital,  to  be  treated  for 
a  disease  which  the  family  physician  had  recognized  as  spasm  of  the  glottis. 
The  first  attack  showed  itself  in  comparatively  mild  form  about  the  age  of 
nine  months.  The  disease  had  since  progressively  increased  in  frequency  and 
severity.  Days  would  pass  without  an  attack,  while  on  other  days  he  would 
suffer  three  or  four.  Excepting  occasional  attacks  of  intestinal  catarrh, 
and  an  increased  irritability  or  excitability  of  disposition,  attributed  to  his 
state  of  constant  apprehension,  the  child  was  said  to  be  perfectly  well.  Two 
of  my  colleagues,  Drs.  Conner  and  Forchbeimer,  happened  to  be  present  as 


74  WHITTAKER, 

the  case  was  brought  in,  and  they  both  declared  the  nature  of  the  disease 
from  the  mention  of  the  symptom  alone.  The  statement  of  the  mother,  that 
she  had  fed  the  child  with  jjure  cream  only,  since  the  age  of  six  months,  may 
be  considered  by  those  who  are  content  with  the  food  theory  as  a  satisfactory 
explanation  of  the  cause  of  the  disease.  To  superficial  inspection,  it  was  a 
healthy  child,  fat,  and  well  developed ;  but  the  redness  of  its  cheeks  was  too 
closely  circumscribed,  and  its  body  was  bedewed  with  sweat.  Save  an  undue 
hardness,  there  was  nothing  abnormal  about  the  skull,  which  was  oval,  not 
square,  with  a  good  closure  of  the  fontanelles.  There  was  certainly  no  cranio- 
tabes,  which  Elsiisser  once  considered  the  cause  of  laryngeal  spasm.  The 
teeth  were  sound  and  well  developed.  The  thorax  showed  none  of  the  signs 
of  rickets.  But  there  was  marked  and  characteristic  deformity  of  the  legs. 
The  tibiae  were  distinctly  sabre-shaped,  and  the  epiphyses  were  swollen.  As 
the  attacks  of  laryngo-spasm  were  said  to  be  so  severe,  I  was  anxious  to  make 
a  study  of  the  larynx  as  well  as  the  upper  respiratory  passages.  Having  ad- 
justed the  light,  and  arranged  the  mother  and  child,  I  proceeded  gently  to 
open  the  mouth  and  seize  the  tongue,  when,  Avith  a  cry  of  distress,  the  child 
made  two  or  three  stridulous  inspirations,  and  suddenly  ceased  ^to  breathe. 
The  face,  at  first  deeply  flushed,  became  rapidly  cyanotic,  the  pulse  grew 
feeble,  and  finally  ceased  to  beat.  While  I  Avas  hurrying  it  to  the  open  win- 
dow convulsive  twitchings  occurred  in  the  extremities,  followed  by  such  in- 
tense opisthotonos  as  to  make  it  necessary  to  lay  the  child  on  the  bed  to  pre- 
vent its  fall  upon  the  floor.  A  bottle  of  chloroform  happened  to  be  present 
in  the  room.  I  held  a  handkerchief  saturated  with  it  to  the  face;  but  there 
was  not  a  sign  of  inspiration.  Some  seconds  after  its  removal  the  opisthotonos 
gradually  relaxed,  the  face  became  pallid,  and  I  had  about  concluded  that  death 
had  occurred,  when,  under  repeated  flagellations,  and  douches  of  cold  water, 
there  was  a  feeble  attempt  at  respiration,  soon  followed  by  repeated  efforts, 
and  in  less  than  two  minutes  the  child  was  as  well  as  before  the  attack.  The 
mother  said  that  this  was  the  character  of  his  attacks ;  but,  while  he  always 
lost  consciousness,  no  previous  seizure  had  ever  been  so  severe  or  long  con- 
tinued. 

I  was  convinced  in  this  case  of  the  inefficacy  of  anaesthetics,  and  of  the  far 
greater  value  of  appeal  to  the  skin.  I  therefore  ordered  the  child  to  be  kept 
as  quiet  as  possible.  As  any  attempt  at  confinement  in  bed  excited  it,  I 
adopted  the  suggestion  of  the  mother  to  put  it  in  a  baby  carriage  and  wheel 
it  about  the  room,  the  most  tranquillizing  means  she  knew.  I  ordered  it  to  be 
dressed  simply  in  a  nightgown,  which  could  be  rajjidly  opened  in  front — torn 
open  if  necessary — that  it  might  be  douched  and  flagellated  thoroughly  upon 
the  first  sign  of  an  attack.  I  was  able  to  impress  the  parents  with  the  assur- 
ance that  if  they  could  prevent  or  control  the  attacks,  l)y  constant  vigilance, 
for  two  weeks,  the  child  would  in  all  proljability  recover.  Meanwhile  it  was 
put  upon  a  diet  of  milk,  with  lime-water,  orange  juice  once  a  day,  beef  tea 
and  mutton  broth  alternately.  Starch  and  all  solid  food  were  put  under  ban. 
Cod-liver  oil  in  drachm  doses,  and  phosphorus  gr.  -j-^u  in  Kassowitz's  mixture, 
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with  almond  oil,  were  administered  three  times  a  day.  For  three  days  the 
attacks  threatened  frequently,  and  on  one  or  two  occasions  there  was  stridu- 
lous  respiration,  but  no  loss  of  consciousness.  This  was  the  end  of  the  spasm 
of  the  glottis.  There  has  been  no  recurrence.  The  child  is  now,  after  the 
lapse  of  two  months,  in  perfect  health. 

This  case  exemplifies  the  futility  of  the  many  means  of  resuscita- 
tion, in  that  there  was  not  only  spasm  of  the  glottis  but  also  of  the 
diaphragm  and  all  the  respiratory  muscles.  There  was,  as  stated, 
general  tetanic  rigidity  of  the  whole  body.  Withdrawal  of  the  tongue, 
intubation  of  the  larynx,  which  "Weinlechner  maintains  to  be  possible, 
attempted  induction  of  anaesthesia  could  hence  have  been  of  no  avail. 
Nor  could  tracheotomv,  which  should  not  be  even  thought  of  in  these 
cases,  have  relaxed  the  general  spasm.  Anaesthetics  must  be  useless, 
as,  if  the  child  can  breathe  at  all,  the  attack  is  over,  and  in  the  very 
first  stage  their  first  irritant  action  would  only  aggravate  the  attack. 
Monti  has  recovered  desperate  cases,  he  says,  after  thorough  faradiza- 
tion of  the  phrenic  nerve,  or,  better  still,  after  application  of  a  strong 
galvanic  current  over  the  whole  anterior  chest  wall.  Failing  in  this, 
he  introduces  a  catheter  and  inflates  the  lungs  with  his  own  breath. 
He  insists  upon  the  necessity  of  long  persistence,  as  in  no  other  dis- 
ease does  asphyxia,  or  apparent  death,  last  so  long  with  possible 
viability  under  efforts  continued  for  hours.  Monti,  it  may  be  said, 
lost  but  8  out  of  329  cases.  Musk,  valerian,  assafoetida,  the  bromides, 
morphia,  may  be  considered  necessary  agents  to  blunt  the  reflexes  or 
the  nerve  centres  in  cases  of  frequent  recurrence,  but  they  must  take 
far  inferior  rank  to  the  remedies  w^hich  relieve  the  rickets,  and  thus 
address  the  cause  of  the  disease. 


DISCUSSION. 


Dk.  a.  Jacobi,  New  York. 

I  should  like  to  make  a  very  few  remarks,  Mr.  President.  First,  with 
reference  to  the  literature.  The  essayist  has  searched  through  a  number  of 
foreign  books ;  he  evidently  has  overlooked  American  literature.  There  is  a 
course  of  lectures  of  mine,  published  thirty  years  ago,  in  the  old  American 
Medical  Times,  in  which  that  subject  was  considered.  A  special  lecture  on 
laryngismus  stridulus  was  published,  twenty-nine  years  ago,  in  the  Neiv  York 
Medical  Journal.     Then  I  published  a  book  on  dentition,  in  18G2,  in  which  I 
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held  that  laryngismus  stridulus  is  directly  connected  with  rickets.  Finally, 
I  have  just  published  a  paper  on  "Rachitis,"  in  Pepper's  System  of  Medicine, 
in  which  laryngismus  is  considered,  and  the  cause  of  laryngismus  stridulus  is 
claimed  to  be  rickets  in  almost  every  case.  As  I  have  written  so  much,  you 
Avill  perhaps  give  me  a  few  moments  to  speak  on  the  subject. 

The  sjjasm  of  the  glottis  seen  in  children  is  seldom,  as  has  been  said,  the 
result  of  nasal  irritation.  It  was  considered  by  some  as  a  mere  neurosis ;  by 
some  as  a  local  irritation  of  the  inferior  larynx.  By  the  principal  writers  of 
old  times,  we  have  but  descriptions  of  the  attacks ;  thus  by  Richa,  Verduis, 
and  Millar,  in  the  beginning  of  the  last,  and  Hamilton  in  this  century. 
Afterward  it  was  attributed  to  neurotic  irritation  and  also  to  local  irritation. 
For  a  long  time  the  hypertrophied  thymus  gland  was  accused  of  producing 
it,  mainly  by  Kopp,  by  whom  it  was  called  thymic  asthma.  But,  indeed,  it 
is  hard  to  say  what  is  a  hypertrophied  thymus  gland.  It  normally  varies 
much  in  size.  We  now  hardly  accept  any  case  as  one  of  hypertrophy  of  the 
thymus  gland,  except  where  the  enlargement  is  due  to  syphilis  or  to  amyloid 
degeneration.  Large  thymus  glands  are  frequently  seen  with  no  spasm  of 
the  glottis.  Frequently  there  are  a  number  of  large  rickety  glands  around 
the  larynx,  trachea,  and  bronchia,  without  spasm  of  the  glottis.  But  com- 
pression of  the  larjmx,  or  inferior  laryngeal  nerve,  by  enlarged  neighboring 
organs,  does  not  appear  to  give  rise  to  glottic  spasm  in  many  cases ;  for  there 
are  too  many  cases  of  such  enlargements  without  spasm  of  the  glottis. 

Spasm  of  the  glottis  may  be  primary  or  secondary.  The  disease  may  con- 
sist in  nothing  but  a  spastic  contraction.  In  such  cases  there  is  one  crowing 
inspiration,  or  several,  and  that  is  the  end  of  the  attack.  Sometimes,  the 
spasm  terminates  in  a  convulsion.  The  ordinary  attack  of  laryngismus 
stridulus  is,  however,  different  from  this.  The  spasm  is  only  the  second 
stage  of  an  attack  of  paralysis  of  the  respiratory  apparatus.  In  such  cases, 
the  child  may  appear  to  be  quite  well,  when  all  at  once  it  drops  its  arms, 
looks  bewildered  or  scared,  the  jaw  will  drop  ;  after  a  little  while  it  becomes 
purple,  and  looks  as  if  it  was  going  to  suffocate ;  then,  at  last,  there  is  a 
crowing  inspiration.  Before  that  takes  place,  the  child  may  have  fallen  into 
a  general  convulsion,  or  death  may  have  resulted  from  apnoea.  It  all  depends 
upon  the  duration  of  this  apnceic  condition,  and  the  readiness  with  Avhich  the 
medulla  oblongata,  irritated  by  the  accumulation  of  carbonic  acid,  reacts  in 
a  reflex  spasm. 

In  forty-nine  out  of  fifty  cases,  the  cause  of  these  attacks  is  rickets.  In 
forty-eight  of  the  cases,  it  is  certainly  rickets  of  the  cranium,  or  of  the 
meninges,  or  brain.  When  we  cut  through  the  cranium  of  the  rickety  baby, 
we  find  it  bloody.  In  a  number  of  cases,  rickets  will  first  affect  the  cranial 
bones.  Craniotabes  need  not  be  much  developed  as  yet.  There  is  a  hyper- 
iemia  of  the  cranium  which  occasionally  develops  into  craniotabes,  or  may 
be  considered  its  first  stage.  In  craniotabes,  it  is  always  present.  Where 
we  have  that  succulent  cranium,  we  have  succulent  meninges  and  succulent 
brain.  There  are  meningeal  hypera'inia  and  meningeal  effusion  in  such 
cases.    The  condition  which  brings  on  the  i):iralysis  of  the  respiratory  muscles, 
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the  apnoea,  is  the  encephalic  hypersemia,  or  meningeal  or  encephalic  effusion ; 
by  a  less  degree  of  this  hypersemia  or  effusion,  irritation  only  may  be  pro- 
duced. These  would  be  the  cases  in  which  the  spasm  of  the  glottis  is  the 
only  thing  observed,  without  the  irritating  paralytic  stage.  It  is  not  neces- 
sary to  resort,  as  an  explanation  of  the  attacks,  to  the  flattening  of  the  cranium 
on  the  softened  side ;  the  intracranial  changes  which  are  constant  accompa- 
niments of  rachitis  are  sufficient. 

When  the  child  is  taken  to  another  climate  and  subjected  to  proper 
treatment  and  regulation  of  the  diet,  the  case  will,  as  a  rule,  terminate  favor- 
ably. If  you  have  six  weeks  in  which  to  change  the  whole  condition  of  the 
child,  you  may  be  sure  that  the  child  will  lose  its  laryngismus  stridulus ;  but 
during  that  period  the  child  may  die  in  an  attack. 

Dr.  William  Oslee,  Philadelphia. 

In  London  the  association  of  rickets  and  laryngismus  stridulus  is  distinctly 
recognized.     Attention  is  invariably  directed  to  their  connection. 

Dr.  William  Pepper,  Philadelphia. 

I  wish  to  make  one  observation.  I  had  the  opportunity  of  seeing  a  short 
time  ago,  with  Dr.  Morris  J.  Lewis,  a  baby  seven  weeks  old  with  whooping- 
cough,  in  connection  with  which  there  appeared  attacks  of  spasm  of  the 
glottis  exceeding  in  violence  any  that  I  have  ever  seen,  save  where  death 
occurred.  On  several  occasions  the  child  had  apparently  died  and  had  been 
resuscitated  by  the  all-night  labors  of  Dr.  Lewis,  who  resorted  to  artificial 
respiration  and  irritation  of  the  skin.  We  determined  to  use  nitrite  of  amy], 
and  I  simply  desire  to  put  the  observation  on  record.  I  do  not  know  that 
the  drug  has  been  used  at  this  early  age  before.  In  the  attacks  which  sub- 
sequently occurred,  attended  with  absolute  arrest  of  respiration,  and  in 
which  the  child  seemed  about  to  die,  nitrite  of  amyl  broke  up  the  attack. 
The  child  recovered.  At  first  the  drug  was  administered  pure,  but  afterward 
a  mixture  of  one  part  of  nitrite  of  amyl  to  nine  of  sulphuric  ether  was 
found  to  answer  better.  This  was  applied  on  a  handkerchief  to  the  nose  at 
the  commencement  of  the  attack,  and  a  sufficient  amount  was  inspired,  or 
gained  entrance  by  diffusion,  to  break  up  the  spasm. 

Dr.  Jacobi.  I  have  used  a  similar  remedy  for  a  similar  j)urpose.  I  would 
suggest  that  the  cause  of  the  good  effect  was  the  diminution  of  blood- 
pressure.  For  the  same  reason  I  have  given  nitro-glycerine  in  the  inflam- 
matory hydrocephalus  of  young  infants,  I  believe  with  fair  results. 

Dr.  Whittaker.  I  have  little  to  say  in  conclusion.  The  statements 
made  generally  support  those  advanced  in  the  paper.  May  I  say  that  I  am 
quite  familiar  witli  the  work  of  Dr.  Jaoobi,  and  tliat  I  am  glad  to  acknowl- 
edge his  familiarity  with  the  relation  of  those  two  affections?  My  remarks 
in  this  connection  had  reference  not  to  the  knowledge  of  specialists  but  of 
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general  practitioners.  I  was  not  quoting  from  monographs  but  from  text- 
books. Spasm  of  the  glottis  is  not  a  common  affection,  and  the  general 
practitioner  may  be  excused  for  lack  of  familiarity  with  cases  he  has  never 
seen.  Jiirgensen,  who  has  written  the  very  latest  text-book  on  general 
practice,  declares  that  he  has  never  seen  a  single  case  in  a  child.  What  he 
has  written  about  it,  he  says,  he  has  borrowed  from  the  books.  However, 
our  acquaintance  or  lack  of  acquaintance  with  the  relation  of  rickets  to 
spasm  of  the  glottis  is  a  question  that  each  one  of  us  may  answer  for  himself. 

I  should  be  loath  to  accept  Dr.  Jacobi's  explanation  of  the  symptom.  If 
the  disease  be  due  to  organic  change  in  the  brain  or  meninges,  an  autopsy 
ought  to  reveal  it,  but  this  is  precisely  what  an  autopsy  fails  to  do,  and  even 
hyperaemia  fails  to  show  itself  in  life  by  other  signs.  The  affection  is  a 
neurosis,  but  whether  direct  or  reflex  remains  to  be  established. 

I  should  hardly  expect  much  benefit  from  an  anaesthetic,  for,  as  I  have 
said,  the  moment  the  child  breathes  the  attack  is  over.  It  is  possible  that 
sufficient  amyl  nitrite  may  be  absorbed  by  diffusion. 


NOTES  ON 
SOME  CASES  OF  DIAPHRAGMATIC  PLEURISY, 


By  EDWARD  T.  BRUEN,  M.D,, 

ASSISTANT   PBOFESSOR   OF   PHYSICAL   DIAGNOSIS,  fXIVERSIXr   OF   PENNSYLVANIA  ; 
TO   THE   PHILADELPHIA    HOSPITAL;    LECTURER   ON   PATHOLOGY 
IN   THE   woman's   MEDICAL   COLLEGE,    PHILADELPHIA. 


It  has  been  my  fortune  to  make  a  number  of  post-mortem  examina- 
tions in  which  diaphragmatic  pleurisy  has  been  found  present  in 
marked  form.  In  considering  the  clinical  symptomatology,  as  studied 
ante-mortem,  the  results  have  yielded  very  varied  evidence  as  to  the 
practicability  of  recognizing  this  disease  at  the  bedside.  The  object 
of  this  paper  is  briefly  to  state,  from  the  clinical  standpoint,  the 
diagnostic  features  of  diaphragmatic  pleurisy.  The  statements  I 
have  to  offer  I  have  entitled  notes,  since  they  are  based  on  cases 
which  have  passed  under  my  observation,  without  attempting  a  re- 
view of  the  interesting  historical  literature  of  the  disease.  It  is 
unquestionable  that  the  positive  diagnosis  of  diaphragmatic  pleurisy 
may  only  be  established  at  the  post-mortem  table,  since  the  process  is 
often  latent,  and  frequently  possesses  few  distinctive  physical  signs. 

Diaphragmatic  pleurisy,  as  a  primitive  disease,  is  certainly  infre- 
quent, when  traumatic  causes  are  excluded.  It  is  oftener  a  complica- 
tion attendant  upon  acute  inflammatory  processes  in  the  adjacent 
pulmonary  lobes,  the  costo-parietal  pleura,  or  in  the  liver  or  peri- 
toneum. Inflammation  of  the  diaphragmatic  pleura  also  occurs  in 
some  cases  of  pysemic  inflammation  of  the  serous  membranes. 

Under  the  foregoing  conditions,  invasion  of  the  diaphragmatic 
pleura  may  be  characterized  by  special  symptoms,  which  may  entitle 
one  to  designate  this  class  of  cases  as  acute  inflammation  of  the  dia- 
phragmatic pleura. 

Inflammation  of  this  portion  of  the  pleura  may  also  be  subacute  or 
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chronic,  but  developed  in  consequence  of  contiguous  subacute  or 
chronic  inflammatory  processes,  or  malignant  growths.  In  such  ex- 
amples, the  process  in  the  diaphragmatic  pleura  may  become  specialized 
by  symptoms  which  should  lead  the  clinician  to  differentiate  the  dia- 
phragmatic pleurisy  from  the  associated  pathological  changes. 

My  notes  upon  cases  manifesting  the  acute  form  of  this  disease 
would  seem  to  show  that  in  them  many  of  the  more  prominent  and 
diff"erential  symptoms  may  be  masked  by  the  greater  importance  of 
the  primary  disease.  For  example,  in  a  case  of  croupous  pneumonia 
of  the  apex  of  the  lung,  occurring  in  the  Philadelphia  Hospital 
during  my  present  term  of  service,  in  which  the  process  advanced 
through  the  lobes  of  the  right  lung,  finally  reaching  the  lower  lobe 
by  the  end  of  the  fifteenth  day  of  the  illness,  diaphragmatic  pleurisy 
was  developed.  The  patient  was  delirious,  with  typhoid  state  marked, 
yet  the  development  of  the  new  complication  was  characterized  by 
pain  over  the  hypochondriac  region,  extending  over  the  flank  to  the 
inferior  dorsal  region  of  the  right  side,  by  hiccough  and  irritation  of 
the  phrenic  nerves,  as  shown  by  tenderness  on  pressure  along  their 
course.  The  hiccough  was  not  constant,  but  was  aroused  by  the 
passage  of  food  into  the  stomach,  or  by  its  presence  in  that  viscus,  or 
accumulation  of  gas  in  the  abdominal  viscera,  and  was  augmented 
when  the  patient,  by  moving,  increased  the  frequency  of  respiration. 
Hiccough  was  sometimes  similarly  excited,  but  was  always  diminished 
in  frequency  or  subdued  by  the  use  of  morphia  hypodermatically ;  it 
was  not  relieved  by  the  antispasmodics  which  are  useful  when  the 
diaphragmatic  irritability  is  traceable  to  the  central  nervous  system. 

It  is  stated  that  in  diaphragmatic  pleurisy  the  position  of  the 
suff"erer  during  a  paroxysm  of  pain  and  dyspnoea  corresponds  with  that 
observed  under  like  conditions  in  emphysematous  subjects — that  is, 
inclined  forward,  so  as  to  lessen  the  diaphragmatic  movement.  But 
in  this  case,  as  in  most  instances  of  diaphragmatic  pleurisy  in  con- 
nection with  acute  types  of  disease,  the  position  was  not  characteristic. 
The  post-mortem  confirmed  the  ante-mortem  diagnosis. 

The  symptoms  of  diaphragmatic  pleurisy  associated  with  peri- 
hepatitis, or  inflammatory  processes  originating  in  the  peritoneum,  are 
very  often  obscured  and  rendered  inconspicuous  by  the  conditions 
associated  with  these  processes.  For  instance,  the  enlargement  of  the 
liver,  or  the  distention   of  the  intestines  with  gas,  may  so  sensibly 
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modify  the  freedom  of  the  diaphragmatic  movement  that  the  respira- 
tion may  be  costal,  and  the  immobility  of  the  diaphragm,  one  of  the 
prominent  symptoms  of  diaphragmatic  pleurisy,  may  not  be  differ- 
entiated, and  assigned  to  its  true  cause. 

The  symptom  of  hiccough  may  be  suppressed  by  similar  conditions, 
while  the  posture  of  a  patient  suffering  from  diaphragmatic  pleurisy  is 
usually  not  at  all  significant.  Very  often,  however,  the  charac- 
teristic pain  over  the  situation  elsewhere  designated,  and  the  added 
disablement  of  the  respiratory  function  may  be  noticeable.  Friction 
fremitus  between  the  liver  and  edge  of  the  ribs  should  lead  one  to 
suspect  diaphragmatic  pleurisy. 

Concurrently  with  inflammation  of  the  diaphragmatic  pleura,  friction 
rales  may  be  audible  along  the  line  of  union  of  the  diaphragm  with  the 
lung.  The  rales  are  probably  produced  in  the  bronchial  tubes  in  the 
lung  bordering  the  diaphragm,  and  are  caused  by  the  hypostatic  con- 
gestion which  ensues  upon  the  Avant  of  functional  play  of  the  lower 
zone  of  the  chest.  The  icteroid  tint  and  clay-colored  stools  may  be 
associated  symptoms  in  diaphragmatic  pleurisy  concurrent  with  peri- 
hepatitis. In  most  of  the  cases  which  I  have  seen,  the  right  side  of 
the  diaphragmatic  pleura  was  invaded. 

The  termination  of  acute  diaphragmatic  pleurisy  is  intertwined  with 
the  associated  pathological  processes,  and  the  gravity  of  a  case  is  not 
necessarily  increased  if  the  symptom  of  hiccough  is  subordinate.  In 
some  apparently  primary  cases,  a  favorable  issue  may  occur.  In  sup- 
port of  the  foregoing  statements,  and  as  a  typical  example,  let  me 
briefly  state  the  pertinent  features  of  the  following  case : 

X.,  a  negro,  thirty-one  years  of  age,  entered  the  Philadelphia  Hosiiital, 
March  5th.  On  examination,  the  diaphragm  appeared  fixed,  the  liver  pushed 
below  its  normal  ]>osition.  The  organ  was  also  swollen  and  enlarged.  Pain 
distributed  over  the  diajihragmutic  zone  and  at  points  elsewhere  mentioned 
as  characteristic.  Friction  rales  were  distinctly  audible  along  the  line  of 
approximation  of  the  visceral  with  the  diaphragmatic  pleura.  Dyspnoea  was 
marked,  with  jerky,  enfeebled  respiratory  murmur,  especially  over  lower  lobe 
of  the  lung,  together  with  slight  dulness  on  percussion.  The  cardiac  action 
was  ra])id.  Subsequently,  disseminated  areas  of  consolidation  appeared 
through  the  right  lung,  from  apex  to  base,  apjjarently  due  to  congestion,  since 
the  normal  i)hysical  signs  reappeared  within  a  week.  Concurrently,  an  ojde- 
matous  boss,  as  large  as  a  silver  dollar,  occupied  the  anterior  axillary  line 
over  the  right  lobe  of  the  liver  ;  one  or  two  other  similar  swellings  appeared 
over  the  right  inferior  axillary  region.     These  bosses  were  so  soft  and  fluc- 
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tuating  as  to  lead  me  to  make  an  exploratory  aspiration  of  the  liver.  The 
needle  was  introdueed  three  times  without  finding  pus,  and  the  patient  ex- 
perienced no  unpleasant  etfects  from  the  operation.  The  areas  of  oedema 
seemed  to  me  attributable  to  sudden  interference  with  the  circulation  through 
the  diaphragmatic  and  intercostal  lymphatic  systems,  on  account  of  the  sus- 
pended functional  play  of  the  diaphragm  and  intercostal  muscles  upon 
which  the  circulation  of  these  lymphatics  depends.  Similar  oedema  of  the 
intercostal  muscles  occurs  in  certain  cases  of  empyema.  There  was  no 
hiccough.  This  case  terminated  in  complete  recovery  after  the  expiration  of 
five  weeks. 

To  sho"\v,  however,  that  the  acute  forms  of  diaphragmatic  pleurisy 
may  progress  to  a  marked  degree  without  (even  to  expectant  attention ) 
the  manifestation  of  diagnostic  symptoms,  I  append  a  recent  post- 
mortem, hekl  June  12th,  at  the  Philadelphia  Hospital,  on  a  colored 
man,  aged  nineteen.  The  lesions  of  acute  miliary  tuberculosis  were 
found  through  the  right  and  left  lungs,  secondary,  on  clinical  ante- 
mortem  evidence,  to  costo-parietal  pleurisy.  The  right  diaphrag- 
matic pleura  was  increased  over  an  inch  in  thickness  by  the  deposit  of 
lymph  covering  a  dense  layer  of  miliary  nodules  of  tubercle,  with 
comparatively  little  change  in  the  costal  pleura.  The  abdominal  aspect 
of  the  diaphragm  was  also  covered  with  miliary  nodules,  indicating 
that  the  extensive  tubercular  peritonitis  which  was  discovered  had 
probably  been  developed  through  transference  of  elements  from  the 
pleural  process  through  the  diaphragmatic  lymphatics,  by  which  there 
is  a  connective  channel  between  the  pleural  and  peritoneal  lymphatics. 

During  life  the  diagnosis  of  the  miliary  tuberculosis  and  of  the 
costo-parietal  pleurisy  was  positively  established,  but  the  only  symptom 
"which  suggested  involvement  of  the  diaphragmatic  pleura  was  the 
numerous  friction  rales  heard  along  the  upper  border  of  the  fifth  rib 
and  near  the  margin  of  the  seventh  rib  in  the  axillary  line,  and  this, 
althoush  it  was  known  that  a  considerable  amount  of  fluid  was  con- 
tained  in  the  pleural  cavity.  The  rales  were  doubtless  developed  by 
the  friction  between  the  diaphragmatic  pleura  over  tlie  convexity  of 
the  liver,  and  the  visceral  pleura  over  the  concavity  of  the  lower  pul- 
monary lobe.  The  lung  itself,  rendered  hard  and  inelastic  by  the 
tubercular  infiltration,  projected  in  rigid,  immovable  form  into  the 
pleural  cavity,  displacing  the  effusion  around  it. 

As  already  indicated  in  the  outset,  the  subacute  or  chronic  forms  of 
diaphragmatic  pleurisy,  although  combined  with  other  lesions,  impart 
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certain  conspicuous  characters  to  the  symptoms,  which  are  less  obscured 
by  the  intercurrent  disease  than  in  many  cases  of  the  acute  forms  of 
the  disease.  The  following  case  may  be  appealed  to  as  reasonably 
typical : 

J.  G.,  aged  forty-four,  was  admitted  to  Philadelphia  Hospital,  Aug.  12, 1885. 
He  dated  his  illness  to  a  cold  two  years  ago,  and  has  had  cough  ever  since. 
When  examined,  the  usual  physical  signs  revealed  fairly  marked  emphysema, 
with  indurative  consolidation  of  the  right  apex.  It  was  noted,  however,  that 
the  liver  was  displaced  downward  three  inches  from  the  eighth  rib  in  the 
axillary  region ;  the  dulness  in  the  nipple  line  extended  two  inches  on  a  line 
with  the  inferior  margin  of  the  ribs.  A  localized  spot  of  tenderness  was  found 
two  and  one-half  inches  from  the  edge  of  the  ribs  near  a  line  prolonged  from 
the  inner  border  of  the  sternum,  resembling  le  bouton  diaphragmatique  of 
de  Mussy.  Tenderness  was  felt  in  the  lower  intercostal  spaces  behind,  near 
the  spine,  and  also  along  the  course  of  the  phrenic  nerves,  near  the  borders 
of  the  sternum,  and  esiiecially  under  the  lower  insertion  of  the  sterno-cleido- 
mastoid  muscle.  The  attitude  of  the  patient  was  always  inclined  forward, 
especially  during  attacks  of  pain,  which  came  on  paroxysmally  several  times 
daily,  notably  when  food  was  taken.  Sometimes  eructations  of  gas  occurred 
during  a  paroxysm  of  pain,  which  seemed  to  give  relief.  The  most  con- 
spicuous feature  was  fixation  of  the  diaphragm,  which  occasioned  superficial, 
shallow  breathing.  The  respiration  was  mostly  costal  and  limited  to  the  upper 
part  of  the  chest.  Inspection  showed  retraction  of  the  hypochondriac  and 
epigastric  regions,  and  also  of  the  interspaces  between  the  lower  ribs  to  a 
greater  degree  than  could  be  accounted  for  by  the  emphysema.  It  was  held 
that  the  diaphragmatic  pleurisy  had  been  secondary  to  costo-parietal  pleurisy, 
the  characteristic  symptoms  separating  the  diaphragmatic  disease  from  the 
associated  emphysema  being  the  posture,  the  fixation  of  the  diaphragm,  the 
areas  of  tenderness,  the  paroxysmal  pain.  The  retraction  of  the  epigastric 
and  hypochondriac  regions  was  due  to  the  forward  inclination  of  the  person, 
assumed  to  lessen  the  play  of  the  diaphragm,  aiul  facilitate  superior  costal 
respiration.  It  was  necessary,  in  this  case,  to  exclude  from  the  clinical  picture 
gastric  ulcer,  since  the  tenderness  over  the  epigastrium  was  very  local ;  cir- 
cumscribed peritonitis,  and  gall-stone  (the  latter  suggested  by  the  icteroid 
tint,  which  was  always  more  marked  after  a  paroxysm  of  pain),  were  also  set 
aside  by  appropriate  methods.  The  post-mortem  in  this  case  confirmed  the 
ante-mortem  diagnosis.  On  both  sides  the  diaphragmatic  pleura  was  thick- 
ened and  adherent  to  the  pulmonary  lobes.  The  lungs  were  emphysematous, 
with  induration  of  the  right  upper  lobe.  There  were  adhesions  over  the 
axillary  region  between  the  costo-parietal  and  visceral  layers  of  the  pleura 
on  the  right  side.     Phrenic  nerves  apparently  normal. 

One  must  be  prepared  for  wide  variations  in  the  symptoms  of  this 
interesting  disease,   for   the    power  of  adaptation    possessed    by  the 
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system  is  very  great,  which  is  illustrated  by  the  long  period  during 
which  an  adherent  pericardial  sac  may  be  tolerated.  Moreover, 
even  deficiency  of  diaphragmatic  structure  may  occur  without  marked 
symptoms.  In  a  case  reported  to  the  Philadelphia  County  Medical 
Society  by  the  writer,  thickening  to  the  extent  of  three  inches  oc- 
curred in  the  entire  pleura  of  the  left  lung.  Between  the  first  and 
fourth  ribs,  near  the  sternum,  the  costal  cartilages  had  been  bulged 
outward  over  the  area  of  thickened  pleura.  The  left  pulmonary  lobes 
were  infiltrated  by  desquamative  pneumonic  processes  Avith  cavities. 
The  muscular  tissue  of  the  diaphragm  was  entirely  absent,  as  was 
also  the  pericardial  tissue.  These  latter  changes  were  doubtless  con- 
genital. The  liver  was  folded  upon  itself,  and  drawn  up  into  the 
chest  cavity  as  high  as  the  second  rib  at  its  outer  portion.  The 
absence  of  the  pericardium  permitted  the  heart  to  yield  to  the  traction 
of  the  pleural  adhesions,  and  the  apex  was  tilted  upward  and  to  the 
left,  so  that  during  life  the  apex  pulsation  was  felt  in  the  fourth  inter- 
space four  and  one-half  inches  from  the  left  border  of  the  sternum. 
The  patient  dated  his  symptoms  from  a  period  eight  years  prior  to  his 
death.  He  complained  especially  of  pain  in  and  around  the  chest, 
with  shortness  of  breath  accompanied  with  asthmatic  attacks.  He 
was  thirty-two  years  old  at  time  of  death ;  consequently,  as  the  first 
twenty-four  years  of  his  life  had  been  free  from  distress,  it  is 
reasonable  to  ascribe  the  above  symptoms  to  the  onset  of  the  pleurisy.^ 
In  a  case  recorded  by  Tyson, ^  the  diaphragmatic  pleura  of  the 
right  side  was  covered  with  gray  granulations,  and  thickened,  as 
was  also  the  costal  surface  of  the  right  pleura,  and  yet  none  of  the 
so-called  diagnostic  symptoms  of  diaphragmatic  pleurisy  had  been 
recorded.  But  in  a  case  of  intrathoracic  cancer,  involving  pleura, 
diaphragm,  and  chest-walls,  reported  by  Pepper,^  I  would  call  atten- 
tion to  certain  symptoms : 

"Marked  pleural  oftusion  on  right  side,  with  violent  orthoi)noca.  The 
physical  signs  were  localized  chest  pain,  absence  of  resi)iratory  sounds,  and 
dulness  on  the  right  side.  These  signs  gradually  diniinished,  and  in  a  month 
the  patient  was  much  better.  There  was  return  of  resonance,  dimiiuition  in 
pain,  and  much  imi)rovement  in  general  health.  During  the  whole  period 
of  the  patient's  illness  there  was  marked  disturbance  of  the  liver,  with 
heavily  coated  tongue  and  torpid  bowels.    The  effusion  returned  in  about  two 

1  Sco  Trans.  Pliila.  County  Med.  Soc,  vol.  5,  j).  111. 

a  Ihiil.,  vol.  5,  p.  122.  "  Ibid.,  vul.  7,  p.  71. 
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months  with  the  orthoiincoa.  There  then  appeared,  for  the  first  time,  distinct 
prominences  upon  the  chest-walls,  with  severe  pain,  The  first  prominence 
appeared  over  the  ninth  rib  posteriorly  four  inches  from  the  spine;  the 
second  appeared  below  the  sternal  end  of  the  right  clavicle,  the  third  on  the 
right  side  in  the  line  of  the  armpit,  about  the  tenth  rib.  .  .  .  Sleep  was 
disturbed  by  the  intense  pain,  which  was  constant,  but  also  increased  parox- 
ysnially.  The  pain  was  most  felt  at  the  points  of  prominence,  but  also 
extended  down  the  nerves  of  the  right  arm." 

The  post-mortem  record  showed  that  the  tumor  mass  on  the  posterior 
surface  was  very  large  and  extensive,  and  involved  both  layers  of  the 
pleura  and  also  the  superficial  layer  of  lung  tissue  at  a  few  points. 
It  reached  from  the  third  rib  down  to  the  diaphragm,  and  certain  areas 
were  fully  an  inch  thick.  The  mass  low  down  on  the  right  side  was 
smaller,  also  involved  both  layers  of  the  pleura,  and  was  continuous  with 
a  large  growth  which  involved  the  whole  thickness  of  the  diaphragm. 
The  anterior  part  of  the  diaphragmatic  muscle  was  chiefly  affected ; 
the  growth  in  places  was  fully  one-half  to  two  inches  in  thickness,  and 
the  morbid  process  extended  across  the  median  line,  where  it  was  con- 
tinuous with  the  mediastinal  growth  before  described.  At  one  spot  over 
the  convexity  of  the  liver,  there  was  an  extension  of  cancerous  disease 
to  the  capsule  and  superficial  layer  of  the  tissue  of  that  organ.  There 
was  no  pleural  effusion,  though  during  life  small  amounts  of  fluid  had 
from  time  to  time  been  withdrawn  by  aspiration.  The  tender  spots, 
while  directly  traceable  to  the  growths,  yet  occupied  the  characteristic 
situations  of  tenderness  indicative  of  diaphragmatic  disease.  Again, 
Dr.  Daland,  of  Philadelphia,  has  related  to  me  the  notes  of  a  case 
occurring  in  a  woman  under  his  care,  who  died  from  cancer  of  the 
breast,  in  whom,  on  post-mortem,  the  right  lung  was  found  com- 
pletely adherent  to  the  diaphragm  by  a  union  which  must  have  seri- 
ously crippled  the  expansion  and  contraction  of  that  lobe,  and  indeed 
that  side,  and  yet  she  presented  no  symptoms  of  pulmonary  embarrass- 
ment by  which  the  lesion  could  have  been  suspected. 

The  diagnosis  of  a  disease  in  which  there  is  often  so  little  that  is 
distinctive,  must  necessarily  be  a  difficult  problem.  I  have  shown  by 
the  relation  of  several  post-mortem  examinations  that  this  process  can 
exist  in  advanced  form  on  one  side  of  the  diaphragm  at  least  without 
special  symptoms.  If  the  diaphragmatic  pleurisy  should  complicate 
any  form  of  pulmonary  disablement,  or  pathological  process  in  the 
liver,  or  circumscribed  peritonitis  of  the  superior  part  of  the  abdominal 
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cavity,  one  may  note  that  the  subjective  sense  of  respiratory  distress 
and  the  objective  symptoms  are  disproportionate  to  these  conditions, 
and  therefore  the  possibility  of  the  existence  of  diaphragmatic  pleurisy 
should  be  considered. 

The  more  important  diagnostic  symptoms  which,  if  present,  indicate 
diaphragmatic  pleurisy  may  be  ranged  in  the  order  of  their  frequency 
and  importance,  as  follows  :  Subjective  sensation  of  pain  over  the  zone 
which  borders  the  diaphragmatic  plane,  pain  on  pressure  at  le  houton 
diaphraymatique  of  de  Mussy,  namely,^  one  or  two  fingers'  breadth 
from  the  middle  line  on  a  level  with  the  tenth  rib,  or  at  the  intersection 
of  a  line  drawn  from  the  osseous  part  of  the  tenth  rib  and  one  drawn 
along  the  border  of  the  sternum.  De  Mussy  explains  the  greater 
pain  at  this  point  by  the  greater  play  of  the  ribs  and  consequent  fric- 
tion against  the  inflamed  nerve.  Whether  the  nerve  is  actually  in- 
flamed, or  simply  irritated,  must,  as  yet,  await  investigation  by  further 
post-mortem  examinations.  The  pains  may  be  constant,  yet  also 
paroxysmal,  or  evoked  by  pressure,  by  increased  respiratory  motion, 
by  irritation  of  the  diaphragm,  by  swallowing  or  vomiting,  or  by  the 
pressure  of  the  distended  abdominal  viscera.  Radiating  pains  around 
the  chest  and  upper  abdominal  zone  may  occur.  Fixation  of  the 
diaphragm  is  an  equally  important  symptom,  and,  secondarily,  the  en- 
forced thoracic  character  of  the  respiration  is  a  very  striking  phe- 
nomenon. There  will  usually  be  feeble,  or  absent,  respiratory  murmur 
near  the  diaphragmatic  zone. 

Dry  or  moist  friction  rales  may  be  audible  along  the  convex  surface 
of  the  diaphragmatic  pleura.  The  percussion  resonance  may  be  dull 
when  there  is  much  exudation,  but  more  commonly  I  have  found  it 
tympanitic,  since  the  partial  paresis  of  the  diaphragmatic  muscle  per- 
mits the  pressure  of  the  abdominal  viscera  to  raise  it  somewhat  above 
its  usual  area.  In  certain  cases  the  posture  of  the  patient  may  be  bent 
forward  with  retraction  of  the  hypochondriac  region  and  epigastric 
hoUowness,  but  the  dorsal  decubitus  is  very  often  maintained.  The 
respirations  are  quickened  in  acute  cases,  so  that  there  may  l)e 
dyspnoea  or  orthopnoca;  but  these  symptoms  may  be  almost  entirely 
absent  in  subacute  or  chronic  cases  on  account  of  compensatory  costal 
respiration.  Cough  is  a  variable  symptom,  and  the  same  may  be  said 
of  hiccough ;  both   are   very  often   absent.     Finally,   in   the  writer's 

1  Anlj.  r.dn.  do  Med.,  185;},  vol.  ii.  ]).  274. 
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experience,  diaphragmatic  pleurisy  has  been  chiefly  a  thickening  with 
adhesions,  rather  than  accompanied  by  much  fluid  exudation.  Hence 
the  importance  of  noting  the  foregoing  symptoms,  since  the  presence 
of  much  fluid  exudation  woukl  be  much  more  obvious,  by  means  of 
percussion,  auscultation,  and  other  physical  signs. 

Aside  from  any  discussion  of  the  difi"erential  diagnosis  as  separating 
diaphragmatic  pleurisy  from  costo-parietal  pleurisy,  or  processes  in  the 
lower  pulmonary  lobes,  or  in  the  pericardium ;  and  aside  from  a  dis- 
cussion of  the  difierential  symptoms  separating  the  disease  under  dis- 
cussion from  perihepatitis,  or  circumscribed  peritonitis  in  the  upper 
part  of  the  abdominal  cavity,  one  must  consider  in  certain  cases  the 
diagnosis  by  exclusion  of  gastric  ulcer,  and  this  particularly  if  the 
houton  diaphragmatique  should  be  manifest.  Multiple  ulcers  of  the 
stomach  may  advance  without  symptoms  quite  to  the  period  of  per- 
foration into  the  peritoneal  cavity,  but  the  pain  in  certain  other  cases 
of  this  disorder  has  a  wide  distribution  radiating  to  the  back  and  along 
the  shoulders.  In  gastric  ulcer  the  symptoms  may  be  aggravated  by 
the  ingestion  of  food,  and  vomiting  may  follow.  In  diaphragmatic 
pleurisy  the  ingestion  of  food  may  cause  pain  by  the  distention  of  the 
stomach,  which  will  induce  pressure  against  the  diaphragm ;  with  this 
there  may  be  coughing,  and  even  vomiting.  The  differential  diagnosis 
may  only  be  settled  after  a  rigid  analysis  of  the  etiological  relations  of 
the  array  of  symptoms.  In  some  cases  the  paroxysmal  character  of 
the  pain  and  the  icteroid  tint  may  suggest  gall-stone,  especially  if  there 
is  also  localized  peritonitis  around  the  duct.  Circumscribed  peritonitis 
or  peritonitis  of  the  tubercular  variety  may  exist,  and  it  may  be  quite 
impossible  to  diff'erentiate  the  processes.  Pain,  dyspnoea,  hiccough, 
and  vomiting,  may  be  common  to  both  conditions,  and,  moreover,  both 
conditions  may  be  intertwined. 

Rheumatism  of  the  diaphragm  is  recognizable  by  its  relation  with 
the  rheumatic  diathesis ;  pain  on  respiratory  effort  may  be  acute,  and 
is  felt  over  the  diaphragmatic  zone,  and  at  the  insertions  of  the  muscle. 
In  chronic  pericarditis  the  symptoms  may  resemble  diaphragmatic 
pleurisy,  especially  by  the  symptoms  of  dyspnoea  and  pain  over  the 
costo-ziphoid  region.  I  need  not,  however,  detail  the  physical  signs 
which  should  enable  one  in  most  cases  to  decide  the  existence  of  the 
former  affection ;  but  when  the  diaphragmatic  pleura  on  the  left  side  is 
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concurrently  affected,  the  differential  diagnosis  may  be  very  difiScult, 
or  impossible. 

The  prognosis  of  diaphragmatic  pleurisy  is  intertwined  with  the 
intercurrent  pathological  process,  and  in  its  acute  forms  has  already 
been  discussed.  When  the  process  is  subacute  or  chronic,  although 
adhesions  may  form,  the  powers  of  adaptation  possessed  by  the  pul- 
monary system  are  so  great  that  the  duration  even  of  double  diaphrag- 
matic pleurisy  may  be  indefinite.  The  most  serious  symjitom  in  ray 
experience  is  hiccough,  which  is  especially  uncontrollable  in  this  re- 
lation. 


EXPLANATION     OF     PLATES. 

Fig.  1. — Blood  taken  during  a  chill,  dried  on  the  cover-slip  and  stained 
with  fuchsiu.  The  red  corimscles  contain  the  irregular  amoeboid  bodies, 
some  of  which  are  pigmented.     Zeiss  obj.  j\,  oc.  4. 

Fig.  2. — Small  vein  of  the  pia  mater  filled  with  pigmented  hyaline  bodies. 
From  a  case  of  comatose  malarial  fever.     Zeiss  obj.  ^,  oc.  2. 

Fig.  3. — Section  of  kidney  showing  small  vein  containing  pigmented  hya- 
line bodies  and  pigmented  leucocyte.     Nos.  2  and  3  are  stained  with  aniline  j 
oil,  gentian-violet.     Zeiss  obj.  ^,  oc.  2. 
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CERTAIN  ELEMENTS  FOUND  IN  THE  BLOOD  IN 
CASES  OF  MALARIAL  FEVER. 


By  W.  T.  COUNCILMAX,  M.D., 

BALTIMORE. 


It  has  long  been  known  that  changes  are  produced  in  the  blood  in 
cases  of  malarial  fever  which  consist  in  a  pigmentation  of  the  white 
corpuscles  and  a  diminution  of  the  number  of  the  red  corpuscles.  Re- 
cently other  changes  in  the  blood  have  been  described  which  concern 
more  particularly  the  red  corpuscles,  and  which  seem  to  shed  light  on 
the  pathology  of  the  disease.  These  changes  consist  in  the  presence 
of  certain  bodies  in  the  red  corpuscles  which  have  properties  that  seem 
to  entitle  them  to  be  considered  as  living  organisms,  and  from  the 
constancy  of  their  presence  in  this  disease,  and  their  absence  under 
all  other  conditions,  they  have  been  regarded  as  the  pathogenic  organ- 
isms of  malaria.  Various  elements  have  also  been  described  in  the 
blood  serum  Avhich  are  supposed  to  have  a  direct  connection  with  those 
which  are  seen  in  the  corpuscles. 

These  elements  in  the  red  corpuscles  are  perceptible  both  in  the 
blood  when  examined  fresh  and  after  it  has  been  allowed  to  dry  on 
the  cover  slip  and  stained  with  suitable  reagents.  They  are  much 
more  easily  seen  in  the  dried  preparation  than  in  the  fresh.  They 
are  most  abundant  in  the  blood  just  before  or  during  the  chill,  and 
generally  disappear  in  the  interval.  A  small  drop  of  blood  taken 
from  the  finger  is  spread  out  in  a  very  thin  layer  on  a  cover,  which  is 
best  done  by  rapidly  spreading  it  with  the  edge  of  another  cover  slip, 
or  Avith  a  slide.  The  object  is  to  get  a  single  layer  of  corpuscles 
evenly  distributed  over  the  glass,  which  cannot  be  done  in  the  ordinary 
way  of  putting  two  covers  together  and  then  sliding  them  apart.  The 
cover  is  then  heated  in  the  usual  manner,  and  stained  in  a  weak  solu- 
tion of  fuclisin  made  by  adding  a  few  drops  of  the  alcoholic  solution 
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to  a  watch-glass  of  distilled  water.  After  staining,  the  cover  is  washed 
in  slightly  acidulated  water,  dried,  and  mounted  in  balsam.  The 
preparation  should  be  examined  with  high  power  oil  immersion  glasses. 
When  such  preparations  are  successfully  made,  the  nuclei  of  the  white 
corpuscles  will  be  intensely  stained,  and  the  protoplasm  slightly  tinted. 
The  red  corpuscles  are  slightly  stained.  In  some  of  the  red  corpus- 
cles a  brightly  stained  body  with  a  very  irregular  shape  is  seen. 
This  body  has  no  definite  form,  and  varies  greatly  in  size.  Usually 
there  is  a  main  mass  with  smaller  masses  around  it,  all  being  con- 
nected together  by  very  faint  protoplasmic  lines.  Often  extremely  fine 
filaments,  which  terminate  in  small  bulbous  enlargements,  are  given  off" 
from  the  larger  masses.  When  examined  with  lower  powers  than  the 
one-eighteenth  of  Zeiss  these  filaments  are  not  seen,  and  the  bulbous 
enlargements  appear  as  micrococci  in  the  corpuscle.  In  some  cases 
the  body  appears  as  a  fine,  irregular,  protoplasmic  network  in  the  cor- 
puscle, often  it  forms  a  tolerably  distinct  ring  with  enlargements  at 
intervals.  The  staining  is  usually  homogeneous,  but  occasionally,  in 
the  larger  masses,  clear  unstained  or  slightly  stained  areas  are  seen. 
These  bodies  can  be  stained  with  various  other  aniline  dyes,  but  with 
none  so  plainly  as  with  fuchsin.  In  preparations  made  with  methylene- 
blue  the  corpuscle  often  appears  as  though  it  contained  separate  masses, 
because  the  fine  connecting  filaments  cannot  be  made  out.  In  a  vari- 
able number  of  cases  the  bodies  contain  black  pigment  which  appears 
in  the  shape  of  tiny  rods  and  flakes.  The  number  of  these  bodies 
varies  considerably.  In  some  preparations  two  or  more  can  be  seen 
in  a  single  field  of  the  microscope,  in  others  a  search  of  half  an  hour 
must  be  made  before  any  are  seen.  In  no  case  where  the  blood  was 
taken  during  or  immediately  after  the  chill,  have  I  failed  to  find  them. 
They  were  most  abundant  in  those  preparations  which  were  made  at 
the  height  of  the  algid  stage. 

In  the  fresh  blood  they  are  more  difficult  to  find.  They  appear  as 
irregular  pale  areas  in  the  corpuscles,  but  they  never  seem  to  present 
the  marked  irregularities  in  form  that  they  do  in  the  stained  prepara- 
tions. Probably  the  reason  of  this  is,  that  the  fine  processes  cannot  be 
seen  when  they  are  unstained.  They  appear  to  be  more  easily  seen 
after  the  blood  has  been  drawn  half  an  hour  or  more  than  when  it  is 
perfectly  fresh.  This  may  be  due  to  a  change  which  takes  place  in  the 
body,  or  in  the  corpuscle  which  contains  it,  or  it  may  be  due  to  other 
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causes.  They  are  distinctly  amoeboid,  and  change  not  only  their 
shape  but  their  position  in  the  corpuscle.  The  amoeboid  movements 
persist  for  one  or  more  hours  at  the  ordinary  room  temperature,  and 
are  made  more  active  by  slightly  warming  the  preparation.  The 
movements  are  more  rapid  than  those  of  the  white  corpuscles,  and  are 
most  similar  to  those  of  the  fresh  water  amoeba.  When  they  contain 
pigment  granules  these  are  seen  to  change  their  position  from  one  part 
of  the  body  to  another.  The  processes  never  project  beyond  the  cor- 
puscle, they  frequently  reach  its  edge  and  stop.  It  is  but  rare  in  this 
climate  that  we  have  opportunity  to  see  the  fatal  comatose  forms  of 
malarial  fever.  Two  such  cases  were  seen  and  described  by  Dr.  Abbot 
and  myself,  and  one  has  been  seen  since  then.  In  none  of  these  cases 
was  any  opportunity  given  for  an  examination  of  the  blood  before 
death.  In  all  of  them  small  hyaline  bodies  enclosed  in  red  corpuscles 
were  found  in  the  bloodvessels,  particularly  in  those  of  the  nervous 
centres  and  in  the  meninges.  These  hyaline  bodies  have  been  seen 
by  various  observers.  Frerichs  was  probably  the  first  to  call  attention 
to  them.  Kelch  also  describes  them.  Marchiafava  and  Celli,  in  a 
publication  which  appeared  several  months  before  the  observations  of 
Dr.  Abbot  and  mj^self  were  made,  have  described  them  as  appearing 
in  the  red  corpuscles.  In  the  third  case  the  hyaline  bodies  were  found 
in  the  bloodvessels  of  all  the  organs.  These  bodies  are  small  masses, 
one-third  or  one-half  the  diameter  of  the  red  corpuscles,  and  usually 
contain  a  number  of  pigment  granules.  They  stain  with  most  of  the 
aniline  colors.  In  an  examination  of  the  blood  made  shortly  after  death 
they  were  found  in  great  numbers,  and  presented  great  similarity  to 
the  bodies  found  in  the  red  corpuscles  of  the  fresh  blood.  They  only 
differ  from  these  in  their  greater  uniformity  of  size.  In  the  fresh 
blood  after  the  amoeboid  movements  have  ceased  the  body  assumes  a 
round  form.  They  are  more  easily  stained  when  the  tissues  are  fresh, 
or  recently  hardened  in  alcohol,  than  when  they  have  been  kept  in 
alcohol  for  several  months.  They  stain  best  in  a  solution  of  gentian- 
violet  or  fuchsin  in  aniline  water. 

Lavarari,  in  1881,  and  in  a  later  work  published  in  1884,  describes 
various  appearances  which  he  has  found  in  the  blood  of  malarial  fever 
patients  in  Algiers.  The  views  which  he  has  expressed  in  his  later 
work  do  not  differ  materially  from  his  first  publication.  He  has 
described  four  sorts  of  bodies  in  the  blood,  some  of  which  he  supposes 
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represent  different  phases  in  the  evolution  of  the  same  parasite,  and 
others  apparently  slight  differences  in  form.  The  bodies  which  he 
describes  are :  first  crescentic  bodies,  pointed  at  the  extremities,  and 
about  one-third  longer  than  the  red  corpuscles,  to  which  they  are 
frequently  attached.  In  some  cases  the  body  has  an  oval  form  ;  they 
contain  pigment  granules  in  the  middle.  The  next  form,  that  described 
as  body  No.  2,  is  the  most  frequent.  These  bodies  are  spherical,  and 
vary  from  one-fifth  the  diameter  of  a  red  corpuscle  up  to  a  size  as 
large,  or  even  larger  than  the  corpuscle ;  their  form  is  spherical,  and 
they  contain  pigment  granules,  sometimes  arranged  in  a  circlet,  at 
others  irregularly  distributed  through  the  mass ;  these  bodies  are  some- 
times found  singly,  at  others  in  groups,  and  are  very  often  attached  to 
the  surface  of  the  red  corpuscles.  The  author  makes  a  special  point  of 
the  fact  that  they  are  not  contained  in  the  red  corpuscles,  but  are 
attached  to  their  periphery  ;  sometimes  but  a  single  body  is  attached  to 
the  corpuscles,  at  others,  two  or  three.  Richard,  a  few  months  after 
Lavaran's  publication,  confirmed  his  discovery,  but  claimed  that  the 
body  was  not  attached  to  the  corpuscle,  but  contained  in  it  very  much 
in  the  same  manner  that  a  weevil  is  contained  in  a  pea.  In  a  later 
communication,  Richard  has  given  up  this  idea,  and  agrees  with 
Lavaran  that  the  body  is  attached  to  the  red  corpuscle.  All  of  these 
bodies  may  undergo  amoeboid  movements,  and  buds  of  protoplasm 
often  project  from  their  periphery  ;  the  pigment  granules  move  rapidly 
with  a  motion  very  different  from  the  ordinary  Brownian  movement. 
Body  No.  3  is  ciliated.  The  first  two  bodies  are  cystic  in  character, 
and  mobile  filaments  are  developed  in  these ;  the  motion  of  the  pig- 
ment is  supposed  to  be  due  to  the  movement  of  these  filaments  within 
the  cyst.  After  a  variable  length  of  time  the  filaments  protrude  from 
the  body,  and  by  a  lashing  movement  move  it  rapidly  through  the 
blood,  or,  when  it  meets  with  an  obstacle,  they  move  the  corpuscles 
in  the  vicinity.  After  a  variable  length  of  time  the  filaments  become 
free  from  the  bodies,  and  move  rapidly  among  the  corpuscles ;  these 
filaments  represent  the  adult  stage  of  the  organism  ;  they  are  three 
or  four  times  as  long  as  the  diameter  of  a  red  corpuscle,  and  so  trans- 
parent that  they  arc  invisible  when  in  a  stage  of  repose.  The  last 
stage  is  represented  by  body  No.  4,  which  is  the  cadaveric  form  of  the 
organism,  and  is  the  same  as  the  hyaline  bodies  found  in  the  tissues 
after  death. 
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We  next  come  to  the  observations  of  Marchiafava  and  Celli,  which 
were  made  on  malarial  patients  in  Eome  ;  their  first  publication  was 
made  in  1883,  two  years  later  than  the  first  publication  of  Lavaran ; 
in  this  they  described  small  bodies,  which  stained  brightly  with  methy- 
lene-blue,  inside  the  red  corpuscles ;  the  larger  of  these  were  pig- 
mented, and  were  very  irregular  in  shape,  sometimes  assuming  the 
form  of  a  ring.  Some  forms  were  seen  which  almost  filled  up  the  cor- 
puscle, so  that  only  a  small  rim  of  the  corpuscle  was  seen  around  them  ; 
about  others  no  trace  of  a  corpuscle  could  be  seen.  In  a  longer  paper, 
which  discussed  principally  the  source  of  the  pigment  in  melantemia, 
they  describe  in  the  bloodvessels  of  the  tissues  the  hyaline  bodies 
enclosed  in  red  corpuscles.  In  another  publication,  made  in  June, 
1885,  they  describe  numerous  other  forms,  among  these  crescents 
smaller  than  No.  1,  described  by  Lavaran  ;  they  hold  that  this  is  con- 
tained within  the  corpuscles.  They  also  saw  two  sorts  of  mobile 
bodies,  one  similar  to  that  described  by  Lavaran  with  mobile  filaments, 
and  another  with  a  wave-like  motion  of  its  periphery,  similar  to  the 
motion  of  the  Trypanosomium  sanguinis  found  in  the  blood  of  frogs. 
These  mobile  bodies  were  found  in  four  out  of  forty-eight  cases.  The 
amoeboid  bodies  are  mentioned  in  this  publication,  but  described  much 
more  fully  in  their  last  publication,  which  appeared  in  December, 
1885.  This  last  publication  is  almost  entirely  taken  up  with  the  fur- 
ther description  of  the  irregular  amoeboid  body,  which  they  regard  as 
an  organism,  and  the  pathogenic  agent  of  malaria.  They  have  found 
it  in  the  blood  of  all  the  patients  examined,  and  have  named  it  the 
Plasmodium  malariee. 

It  is  impossible  to  reconcile  all  these  descriptions  of  Lavaran  and 
Marchiafixva  and  Celli,  and  make  them  apply  to  the  same  organism. 
We  can  only  confirm  the  last  description  of  Marchiafava  and  Celli,  and 
that  only  in  part.  It  is  probable  that  the  smaller  bodies  which  they 
describe  in  the  red  corpuscles  along  with  the  larger  are  but  ofi"shoots 
from  this,  and  connected  with  it  by  the  small  protoplasmic  filaments, 
which  were  not  visible  when  stained  witli  methylene-blue.  It  is  impos- 
sible to  avoid  the  conclusion  that  both  observers  have  described  normal 
elements  of  the  blood.  We  have  never  found  the  appearance  described 
by  Lavaran.  It  is  probable  that  his  body  No.  2,  wliich  occurs  in 
groups  and  singly,  represents  blood  plates,  singly  and  in  groups ;  this 
is  even  more  probable  in  view  of  the  fact  tliat  we  have  several  times 
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found  one  or  more  pigment  granules  in  these  elements.  What  the 
mobile  filaments  are,  it  is  difficult  to  say.  Marchiafava  and  Celli  have 
found  them  in  four  out  of  their  first  forty-two  cases,  and  not  once  in 
the  last  one  hundred  and  twenty,  although  ten  of  these  cases  were  the 
pernicious  forms.  They  suppose  that  they  represent  a  special  form  of 
development  of  the  organism,  which  it  but  rarely  attains.  My  owli 
observations  have  necessarily  been  limited  to  a  very  few  cases  ;  sixteen 
cases  have  been  examined,  and  in  all  of  them  the  irregular  bodies 
described  by  Marchiafava  and  Celli  have  been  seen.  In  four  of  these 
cases  the  blood  was  examined  in  the  fresh  state,  and  in  two  the  amoe- 
boid movements  were  detected.  In  the  two  cases  where  they  were  not 
found  in  the  fresh  blood,  they  were  seen  in  the  stained  preparations ; 
numerous  control  examinations  were  made.  The  blood  of  healthy 
persons,  of  febrile  patients,  and  of  patients  with  marked  amemia  Avas 
examined,  with  purely  negative  results ;  some  of  these  control  experi- 
ments were  made  accidentally,  and  were  very  convincing.  In  two 
cases  blood  was  collected  during  a  chill,  and  given  me  with  other 
preparations  for  examination.  In  these  two  cases  the  bodies  were  not 
found.  One  case  developed  pneumonia  in  a  few  days,  and  the  other 
died  of  tuberculosis  a  month  later.  At  the  autopsy  no  malarious 
lesions  were  found.  We  do  not  think  it  is  possible  at  present  to  come 
to  any  definite  conclusions  concerning  the  nature  of  these  bodies 
described  by  Marchiafava  and  Celli ;  they  regard  them  as  a  parasite 
which  enters  the  blood  corpuscles  and  destroys  them,  and  hold  that  the 
pigment  found  in  all  of  the  tissues  after  death  results  directly  from  this 
breaking  down  of  the  red  corpuscles ;  the  smaller  bodies  found  in  the 
corpuscles  they  suppose  to  result  from  segmentation  of  the  larger.  We 
have  found  these  smaller  bodies  unconnected  with  the  larger  mass  in 
but  one  preparation,  and  only  in  one  corpuscle  in  this ;  this  prepara- 
tion was  stained  with  methylene-blue,  and,  as  said,  the  bodies  are  never 
so  definite  when  stained  in  this  way  as  when  fuchsin  is  used  ;  still  our 
observations  have  been  too  few  to  enable  us  to  say  that  these  smaller 
masses  are  not  present ;  their  amoeboid  movements  would  indicate, 
more  than  anything  else,  that  they  are  organisms ;  against  this  view 
speaks  their  marked  irregularity  in  size  and  shape.  We  do  not  know 
of  any  changes  in  the  red  corpuscles  which  could  produce  such  figures. 
One  would  naturally  tliiiik  of  the  nucleated  red  corpuscles  which  are 
sometimes  fiminl  in  advanced  malarial  amtmia;  tlie  bodies,  however,  are 


I 


MALARIAL     FEVER.  95 

totally  different  in  form,  even  did  not  their  marked  amoeboid  move- 
ments make  this  view  untenable.  It  might  be  well  here  to  mention  a 
most  remarkable  paper  which  has  lately  appeared  in  Virchow's 
Archives  by  Von  Sehlen  ;  he  has  described  micrococci  in  red  corpus- 
cles during  the  chill,  and  claims  to  have  cultivated  them.  In  speaking 
of  the  description  of  Marchiafava  and  Colli,  he  regards  only  their  first 
description  of  the  small  isolated  bodies  ;  these  he  regards  as  micrococci, 
confirming  his  discovery  ;  the  amoeboid  movements  seen  during  life  he 
considers  as  contractions  of  the  protoplasm  provoked  by  irritation  of 
the  micrococcus  which  has  entered  the  corpuscle.  It  is  evident  from 
his  paper,  entitled  "  Critical  Remarks  on  the  Recent  Investigations  of 
Marchiafava  and  Celli,"  that  he  has  never  seen  the  bodies  in  the  coi'- 
puscles,  and  that  he  has  very  imperfectly  read  their  publications. 

Marchiafava  and  Celli  have  never  succeeded  in  cultivating  these 
supposed  organisms,  but  they  have  derived  support  from  the  produc- 
tion of  malaria  by  the  injection  into  well  persons  of  blood  which  con- 
tained these  bodies  ;  these  experiments  were  made  in  Rome  during  a 
time  when  malaria  prevailed  there,  though  the  hospital  was  in  a  part 
of  the  city  which  was  free  fi'om  malaria.  In  each  case  there  were 
numerous  injections  made  before  the  fever  appeared,  and  nothing  can 
be  made  out  as  to  the  length  of  the  incubation  period.  We  do  not 
regard  the  publications  of  Marchiafava  and  Celli  as  confirmatory  of 
Lavaran,  but  consider  their  description  of  plasmodium  malarise  to  be 
totally  different  from  what  he  has  described  as  the  oscillaria  malari?e. 
What  the  real  nature  of  this  body  described  by  Marchiafava  and  Celli 
is — whether  it  is  a  parasite,  and  the  cause  of  malaria,  or  some  change 
produced  in  the  red  corpuscle  as  the  result  of  the  malarial  virus 
— time  and  further  investigation  will  have  to  show. 
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DISCUSSION. 

Dr.  William  Osler,  Philadelphia. 

I  feel  some  hesitancy  in  rising  to  discuss  this  paper,  as  my  experience  is 
extremely  limited.  I  have  had  the  opportunity  of  examining  six  cases  of 
acute  malaria.  In  three  the  examinations  were  made  in  the  intervals 
between  the  chills  while  the  patient  was  under  the  influence  of  quinine,  and 
with  negative  results.  In  three  the  examinations  were  made  during  the 
chill,  and  in  each  instance  the  observations  already  made  were  confirmed. 
There  were  present  within  the  red  corpuscles  such  bodies  as  are  represented 
in  these  figures  (indicating).  The  number  of  the  corpuscles  containing 
them  was  variable,  sometimes  four  or  five  in  a  single  field  of  a  one-twelfth 
immersion,  sometimes  many  more.  I  shall  place  on  the  board  a  number  of 
figures  representing  the  changes  which  one  of  these  bodies  passed  through  in 
five  minutes.  The  number  of  these  bodies  in  the  corpuscles  varies.  In  one 
instance  there  were  as  many  as  eight  in  a  single  corpuscle. 

I  am  not  prepared  to  give  a  positive  opinion  as  to  the  nature  of  these 
bodies.  They  look  to  me  more  like  vacuoles  or  areas  of  hyaline  transforma- 
tion than  definite  organisms. 

Secondly,  there  appear  in  certain  of  these  vascular  spaces  solid  bodies. 
These  do  not  occur  in  all,  but  with  distinctness  in  some.  These  jjossibly 
may  be  organisms. 

A  third  point  to  which  I  desire  to  refer  is,  that  in  one  case  there  was,  at 
the  expiration  of  twenty-four  hours,  in  the  slide  of  blood,  a  body  which 
resembled  somewhat  one  of  the  developed  organisms  described  by  the  Italian 
observers.  From  the  length  of  time  that  the  slide  Avas  kept,  I  place  no 
special  reliance  upon  the  observation. 

That  these  bodies  actually  represent  organisms,  I  am  sceptical.  They  seem 
to  represent,  rather,  vacuoles  or  hyaline  spaces.  Such  spaces,  as  Snellen 
suggests,  may  possibly  result  from  the  irritation  of  a  microorganism.  In  the 
frog  a  parasite  similar  to  Fig.  1  (body  No.  1  of  Lavaran)  may  sometimes  be 
found,  the  Drepanedium  runarum.  This  is  capable  of  movement,  and  may 
migrate  from  the  corjiuscle.  We  need  not,  then,  be  surprised  at  the  occur- 
rence of  amo3ba  in  the  interior  of  the  blood  corpuscle ;  but  I  am  inclined  to 
doubt  that  the  bodies  under  discussion  are  of  this  variety. 

Dr.  George  M.  Sternberg,  U.  S.  A. 

This  whole  subject  is  one  which  has  interested  me  exceedingly.  I  agree 
with  Dr.  Councilman  that,  as  yet,  it  is  impossible  to  come  to  a  final  decision 
with  reference  to  the  nature  of  these  auKcboid  bodies  and  their  relation  to 
the  disease  in  which  they  are  found. 

I  have  seen  the  body  in  question,  and  have  observed  its  ama'boid  move- 
ments in  the  blood  of  a  patient  with  intermittent  fever  in  the  Santo  Spirito 
Hospital  at  Rome,  and  also  in  that  of  a  patient  in  the  Bay  View  Hospital  at 
Baltimore. 
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I  can  hardly  conceive  that  I  was  looking  at  a  vacuole,  as  suggested  by  Dr. 
Osier ;  and,  moreover,  the  fact  that  there  is  something  in  the  red  corpuscles 
which  is  differentiated  by  staining,  seems  to  exclude  the  idea  of  vacuoles. 
That  a  vacuole  stains  with  the  aniline  colors  is  something  new.  It  is  probable 
that  these  amoeboid  bodies  are  identical  with  the  hyaline  bodies  which  are 
found  in  great  numbers  in  the  interior  of  the  red  corpuscles  in  fatal  cases  of 
pernicious  malarial  fever.  These  also  are  differentiated  by  staining.  The  fact 
that  they  are  present  in  such  large  numbers  in  the  capillaries  of  the  brain, 
spleen,  liver,  etc.,  gives  support  to  the  idea  that  they  have  something  to  do 
with  the  etiology  of  malarial  fevers. 

The  fact  that  pigment  granules  contained  in  the  interior  of  these  bodies 
have  been  observed  to  undergo  movements,  is  also  opposed  to  the  view  that 
they  are  vacuoles.  It  is  hard  to  understand  how  the  granules  could  be 
moved  about  in  a  vacuole,  but  we  can  easily  understand  how  an  amoeboid 
organism,  by  undergoing  change  of  shape,  might  produce  such  movements. 

I  attach  more  credit  to  Lavaran's  early  observations  than  Dr.  Councilman 
seems  disposed  to  do,  but  do  not  consider  that  its  life-history  or  its  etiological 
relation  to  the  malarial  fevers  has  been  definitely  established  by  this  author. 
Lavaran,  however,  examined  during  several  years  very  many  cases,  and  I 
have  no  doubt  of  the  reliability  of  his  observations,  although  his  interpreta- 
tion of  what  he  saw  may  not  in  all  cases  have  been  correct.  Thus  he  reports 
that  in  a  certain  proportion  of  the  cases  he  saw  a  motile  body  having  one  or 
more  flagella  and  containing  pigment  granules.  This  he  supposes  to  repre- 
sent one  stage  of  the  life-history  of  the  malarial  parasite.  I  have  not  myself 
seen  this  motile  organism,  but  Lavaran  has  been  confirmed  as  regards  its 
occasional  presence  in  malarial  blood,  by  Richard  and  by  Marchiafava  and 
Celli.  It  has  been  suggested  that  what  he  saw  was  nothing  more  than  certain 
changes  in  the  red  corpuscles  known  to  physiologists.  This  I  cannot  believe. 
When  a  man  records  an  observation  of  this  kind,  and  says  that  he  has  seen 
the  red  corpuscles  vigoromly  knocked  about  by  the  active  movements  of  these 
flagella,  and  when  this  is  confirmed  by  other  reputable  observers,  I  am  not 
prepared  to  interpret  his  observations  as  relating  simply  to  changes  in  such 
passive  bodies  as  the  red  corpuscles. 

Dr.  Couxcilmax.  I  think  that  Dr.  Osier  would  have  received  a  more 
definite  idea  of  the  bodies  if  he  had  examined  the  stained  specimens  under 
the  microscope.  Frequently  one  finds  in  the  stained  preparations  apparently 
several  bodies,  but  examination  with  a  high  power  will  show  that  all  the 
bodies  are  connected. 

I  cannot  think  that  these  bodies  are  vacuoles.  The  staining  is  too  definite. 
As  Dr.  Sternberg  has  said,  they  also  contain  pigment  granules,  which  would 
rather  speak  against  their  vacuolar  nature. 

With  regard  to  the  remarks  of  Dr.  Sternberg,  I  have  no  doubt  that  Lavaran 
did  see  the  motile  bodies  he  describes,  and  I  never  supposed  that  they  were 
the  result  of  changes  in  the  blood  corpuscles  or  could  have  been  produced 
by  them.  The  point  which  I  make  is  that  these  bodies  are  different  from 
those  described  by  the  Italian  observers.  My  work  has  sinii>ly  confirmed 
the  observations  of  the  latter  investigators. 
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By  henry  M.  LYMAN,  A.M.,  M.D., 

CHICAGO,  ILL. 


The  following  history,  referred  to  me  by  Dr.  James  W.  McKean, 
of  South  Auburn,  Nebraska,  presents  a  very  vivid  picture  of  a  severe 
form  of  what  has  been,  in  my  experience,  a  rather  rare  disease — tetany. 

"W.  W.  8.,  male,  set.  twenty-eight  years,  by  occupation  a  printer,  has 
worked  in  a  printing  office  for  fourteen  years.  His  health  was  never  good ; 
was  always  delicate,  and  could  never  do  outdoor  work.  About  eight  years 
ago  he  began  to  be  annoyed  with  a  dry,  hacking  cough.  After  this  had  con- 
tinued for  a  year,  he  began  to  have  hemorrhages  that  were  supposed  to  pro- 
ceed from  the  lungs.  These  hemorrhages  varied  in  quantity  from  a  table- 
spoonful  to  a  teacupful  of  blood,  which  was  unmixed  with  mucus  or  other 
matters.  They  usually  recurred  once  or  twice  every  week,  and  were  specially 
liable  to  occur  after  overwork.  They  continued  to  trouble  him  for  two  years, 
and  then  ceased.  During  the  last  five  years  there  has  been  neither  cough 
nor  hemorrhage.  His  health  during  the  first  half  of  this  period  was  the  best 
it  has  ever  been. 

"In  February,  1884,  he  experienced  a  paroxysm  of  difficult  breathing  that 
lasted  about  one  hour,  leaving  him  very  much  exhausted.  The  attending 
(homoeopathic)  physician  called  it  a  congestion  of  the  lungs. 

"In  August,  1884,  he  had  a  severe  'nervous  attack,'  lasting  about  five 
hours,  during  which  time  the  most  notable  symptom  was  a  convulsion  of  the 
muscles  of  the  right  hand  and  forearm.  His  general  health  remained  de- 
pressed until  June,  1885,  when  he  first  came  under  my  observation.  I  found 
him  sitting  upright  in  a  chair.  The  expression  of  his  face  was  anxious,  and 
his  features  were  haggard.  There  was  great  difficulty  in  breathing ;  and  the 
voice  Avas  hoarse.  A  feeling  of  impending  suffocation  made  him  afraid  to  lie 
down;  there  was  intense  jjain  in  the  temples;  and  the  muscles  of  the  right 
hand  and  arm  were  in  a  state  of  convulsion. 

"Since  June,  1885,  he  has  had,  perhaps,  six  or  eight  attacks,  of  the  follow- 
ing character : 

"There  is,  usually,  a  severe  headache  for  several  hours  previous  to  the 
paroxysm,  which,  generally,  begins  at  night.     During  the  period  of  headache, 
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slight  convulsive  movements  of  the  right  forearm  may  be  observed.  These 
increase  in  severity  till  they  become  so  violent  that  he  strikes  his  breast  with 
great  force.  The  same  movements  are  developed  in  the  left  arm;  then  in  the 
lower  extremities ;  and,  finally,  the  muscles  of  the  back  are  convulsed,  and 
the  patient  exhibits  the  phenomena  of  well-marked  opisthotonos.  Such  a 
paroxysm  lasts  from  one  to  three  or  four  minutes,  after  which  the  patient  be- 
comes perfectly  quiet.  During  some  of  the  paroxysms  the  fingers  are  drawn 
together  at  the  tips,  forming  a  sort  of  cone.  Again,  the  fingers  are  all  ab- 
ducted— that  is,  drawn  to  the  ulnar  side.  Sometimes  the  act  of  respiration  is 
difficult,  and  at  other  times  it  is  short  and  jerky.  These  convulsive  paroxysms 
recur  at  intervals  varying  from  five  to  thirty  minutes,  and  are  very  violent, 
but  never  attended  with  loss  of  consciousness,  either  during  or  after  a  con- 
vulsion. Some  of  the  attacks  are  marked  by  the  presence  of  a  severe  head- 
ache between  the  temples;  others  occur  without  headache.  The  voice  is 
always  affected,  and  remains  husky  for  several  days  after  each  attack.  On 
one  occasion,  after  an  attack,  in  September,  1885,  there  was  a  paretic  condition 
of  the  right  limbs ;  but  the  facial  muscles  were  not  involved.  On  another 
occasion,  the  attack  was  followed  by  paraparesis,  not  affecting  the  sphincters, 
that  persisted  for  three  or  four  days. 

"  The  patient  is  usually  out  of  bed  the  second  day  after  a  severe  attack,  and 
feels  as  well  as  before ;  but  it  is  one  or  two  weeks  before  his  strength  is  fully 
restored. 

"His  appetite  remains  good.  He  says  he  never  experienced  any  symptoms 
of  dyspepsia  until  the  first  onset  of  these  attacks.  A  Christmas  dinner,  or 
an  unusually  bountiful  repast,  is  particularly  liable  to  provoke  an  attack. 
I  have  noticed  tkat  sometimes  vomiting  lessens  the  severity  of  the  paroxysms, 
and  have,  therefore,  given  emetics  with  apparently  beneficial  effects.  The 
.strength  of  the  patient  is  gradually  declining,  and  for  several  days  after  each 
attack  the  memory  seems  to  be  deficient. 

"My  treatment  during  the  paroxysms  has  consisted,  in  the  main,  of  large 
hypodermic  injections  of  morphine.  These,  however,  generally  produce  very 
little  effect  until  the  production  of  complete  anaesthesia  with  chloroform  has 
been  accomplished.  Iron,  quinine,  and  cod-liver  oil  seem  to  have  done  no 
good.  Large  and  repeated  doses  of  the  bromides  have  failed  to  avert  a 
threatening  paroxysm." 

In  this  case  we  liave  an  example  of  the  severest  form  of  tetany. 
Trousseau  recognizes  three  forms  of  the  disease,  distinguished  from 
each  otlier  by  tlic  extent  and  severity  of  the  spasms  whicli  constitute 
the  paroxysms.  In  tlie  mildest  form,  tlie  muscles  of  the  extremities 
are  the  seat  of  spasm.  In  the  medium  form,  the  muscles  of  the  trunk 
and  face  may  become  involved,  and  tliere  are  disturbances  of  the  cir- 
culation, headache,  and  fever.  Transient  local  congestions  arc  some- 
times observed,  causing  an  (edematous  appearance  about  the  joints 
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wliich  is  often  ascribed  to  rheumatism.  The  severest  form  of  the  dis- 
ease is  characterized  by  greater  diffusion  of  the  spasm,  great  pain,  and 
longer  duration  of  the  attacks.  Consciousness  is  never  affected,  even 
though  the  intensity  of  the  paroxysm  may  rival  that  of  an  epileptic 
convulsion. 

As  examples  of  the  milder  variety  of  tetany  may  be  presented  the 
cases  of  young  children  who  are  suffering  usually  from  diarrhoea  during 
the  summer.  We  have  all  seen  such  little  patients  lying  with  their 
thumbs  bent  into  the  palms  of  their  hands,  or  hidden  under  the  closely 
flexed  fingers,  though  presenting  no  other  symptom  of  cerebral  dis- 
order. Still  more  frequent  is  the  disease  among  young  adults,  especi- 
ally of  the  female  sex.  Males  who  exhibit  the  disorder  generally 
possess  a  feminine  constitution,  the  result  either  of  ill  health  or  in- 
heritance. One  of  my  patients,  a  man  of  twenty-two  years,  lively, 
active,  and  of  a  highly  nervous  temperament,  was  occasionally  attacked 
with  cramps  in  the  left  hand  and  forearm.  These  sometimes  extended 
to  the  muscles  about  the  shoulder  and  the  side  of  the  neck,  drawing 
the  head  to  one  side  in  a  manner  that  greatly  alarmed  him,  until  the 
nature  of  the  attack  was  explained  to  him,  and  its  intermittent  char- 
acter had  demonstrated  its  comparative  harmlessness.  Another  patient, 
a  girl  of  nineteen,  slender,  anaemic,  and  hysterical,  exhibited  the  pecu- 
liarity, noticed  by  Trousseau,  that  the  muscles  of  the  hand  and  wrist 
could  be  thrown  into  a  state  of  spasm  by  compi'ession  of  the  forearm. 
In  her  case,  the  closeness  with  which  the  fingers  were  flexed  and  im- 
bricated with  one  another,  far  exceeded  the  possibilities  of  voluntary 
contraction.  I  could  only  liken  the  perfection  of  their  apposition 
to  the  manner  in  which  the  petals  and  sepals  of  a  flower  bud  are 
folded  together.  A  remarkable  circumstance  connected  with  her  case 
indicated  its  relationship  to  the  muscular  contractures  observed  in 
certain  cases  of  hypnotic  spasm.  The  flexion  of  the  fingers  and  wrist 
could  generally  be  overcome  by  gentle  stroking  of  the  surface  of  the 
forearm.  Another  case  which  I  remember  was  that  of  a  boy,  about 
nine  years  of  age,  who  suffered  with  paroxysms  of  painful  contracture 
of  the  flexor  muscles  of  his  hand  and  forearm.  He  would  cry  out 
with  pain  and  alarm  as  the  fingers  flexed  upon  the  thumb ;  but,  after  a 
while,  he  became  so  accustomed  to  these  symptoms  that  they  ceased 
to  terrify  him. 

The  only  difference  between   the  milder  forms  of  tlie  disease  and 
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the  graver,  lies  in  the  degree  of  generalization  of  the  muscular  con- 
tractures. Commencing,  ordinarily,  with  the  muscles  of  the  hand  and 
forearm,  they  sometimes  pervade  the  greater  portion  of  the  muscular 
apparatus  of  the  body.  The  severest  case  of  this  kind  that  I  ever 
saw  occurred  in  the  person  of  a  girl,  seven  years  old,  who  was 
brought  to  my  office  one  day.  The  attacks  occurred  almost  daily, 
and  the  paroxysms  were  repeated  from  three  to  fifteen  times  a  day. 
They  commenced  in  one  or  the  other  hand,  travelling  rapidly  up  the 
arm,  reaching  the  neck,  causing  usually  a  rotation  of  the  chin  over 
the  shoulder ;  then  invading  the  feet,  producing  flexion  of  the  toes 
with  contraction  of  the  muscles  in  the  calves-  Sometimes  the  abdomi- 
nal and  thoracic  muscles  shared  in  the  spasm.  Occasionally  there 
was  a  laryngeal  spasm  also,  when  asphyxia  seemed  imminent.  ]\Iy 
first  impressions  suggested  the  diagnosis  of  epilepsy  ;  but  the  uniform 
absence  of  cerebral  symptoms,  such  as  loss  of  consciousness,  facial 
spasm,  etc.,  served  to  negative  this  idea.  The  results  of  treatment — 
perfect  recovery  after  a  few  weeks — also  indicated  one  of  the  compara- 
tively minor  neuroses.  In  this  case  the  facial  muscles  were  seldom 
implicated  in  contracture,  but  it  sometimes  happens  that  they  partici- 
pate to  a  degree  that  is  highly  suggestive  of  tetanus.  It  is  said  that 
in  certain  cases  the  facial  muscles  may  be  thrown  into  a  state  of  con- 
traction by  simply  drawing  the  finger  across  the  principal  branches  of 
the  facial  nerve,  between  the  temple  and  the  angle  of  the  jaw. 

It  is  unnecessary  to  occupy  time  with  the  details  of  other  illustra- 
tive cases.  I  will,  as  briefly  as  possible,  present  a  summary  of  the 
symptoms  narrated  by  the  numerous  writers  who  have  treated  of  this 
disease. 

The  disease  may  be  defined  as  a  more  or  less  generalized,  inter- 
mittent, usually  tonic  convulsion  of  the  muscles  of  the  limbs  and 
trunk,  sometimes  invading  the  face  and  visceral  organs,  usually  pain- 
ful, but  never  attended  with  loss  of  consciousness.  The  disorder  is 
functional,  and  is  based  upon  no  distinctive  pathological  lesions  of  the 
central  nervous  organs.  It  is  manifested  in  a  series  of  attacks  which 
occur  at  intervals,  varying  from  a  few  hours  to  weeks  or  even  months. 
These  attacks  are  sometimes  very  abrupt  in  th.eir  onset.  Oftentimes 
they  are  preceded  by  headache,  disorder  of  the  digestive  organs,  and 
various  disturbances  of  sensation  in  the  skin  and  muscles,  after  which 
the  characteristic  paroxysms  appear.    During  the  paroxysms  the  flexor 
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muscles  are  usually  the  seat  of  contracture ;  but  sometimes  the  extensor 
muscles  of  the  limbs  are  principally  involved,  so  that  the  fingers  and 
toes  may  be  spread  apart  and  extended.  Sometimes  the  pronators  or 
supinators  are  involved  either  alone  or  with  the  biceps  and  coraco- 
brachialis.  The  spasm  may  affect  the  thumb  alone.  These  contractures 
may  be  very  energetically  developed,  with  considerable  pain,  or  they 
may  be  sluggish  and  painless.  The  pain  is  usually  caused  by  the 
convulsive  tension  of  the  muscles,  but  neuralgic  pains  may  also  be 
associated  with  the  cramps,  and  the  skin  becomes  sometimes  inordi- 
nately sensitive.  At  other  times  the  pain  may  become  located  about 
the  joints,  which  then  present  the  characteristics  of  rheumatic  pain, 
redness,  and  swelling.  A  diminution  of  sensibility  in  certain  parts  of 
the  body  may  be  sometimes  observed  during  or  after  an  attack.  The 
special  senses  are  rarely  disturbed  in  any  way.  The  action  of  the 
heart  is  seldom  deranged,  except  by  transient  movements  of  palpita- 
tion ;  and  only  when  the  muscles  of  respiration  are  involved,  in  severe 
cases,  is  there  any  difficulty  in  breathing.  A  febrile  movement  is 
only  remarked  in  cases  that  are  characterized  by  local  inflammatory 
complications,  usually  of  a  catarrhal  character.  Electrical  tests  indi- 
cate an  increased  excitability  of  the  peripheral  nerves,  which  may  even 
extend  as  far  as  the  territory  of  the  facial  nerves. 

The  disease  is  rarely  fatal,  though  death  has  been  known  to  result 
in  the  severe  forms  from  spasm  of  the  respiratory  muscles.  The  dura- 
tion of  the  disorder  is  quite  variable,  and  relapses  are  rather  frequent. 
Having  no  relation  with  any  characteristic  and  uniformly  demonstrable 
lesion  of  the  nervous  centres,  it  is  evident  that,  in  tetany,  we  have  a 
disorder  which  depends  upon  an  acquired  instability  of  the  nervous 
and  muscular  organs.  This  degree  of  instability  is  most  frequently 
encountered  among  ill-nourished  children  during  the  time  of  their  first 
dentition,  and  during  the  second  period  of  trial,  about  the  age  of 
puberty.  It  is  also  encountered  among  adults  of  a  delicate,  feminine, 
and  generally  unstable  organization ;  hence,  among  people  Avhose 
occupations  retain  them  indoors.  Trousseau  considered  the  period 
of  nursing  very  favorable  to  its  manifestation  among  women.  He  was 
also  inclined  to  connect  it  very  commonly  with  the  supposed  presence 
of  the  rheumatic  diathesis.  In  fact,  however,  the  period  of  debility, 
and  consequent  excitability,  that  precedes  or  follows  any  acute  disease 
may  afford  an  occasion  for  the  manifestation  of  tiie  symptoms  of  tetany. 
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The  principal  diseases  with  which  tetany  may  be  confounded  are : 

a.   Tetanus. 

h.    Organic  diseases  of  the  brain  and  spinal  cord,  attended 
with  contracture. 

c.  Epilepsy. 

d.  Professional  cramps,  and  Thomson's  disease. 

e.  Spasmodic  phenomena  of  ergotism. 

From  tetanus  it  may  be  distinguished  by  the  absence  of  trismus,  by 
the  advance  of  the  spasm  from  the  extremities  toward  the  trunk,  and 
by  the  non-existence  of  traumatism.  Careful  comparison  of  the  course 
of  the  disease  with  the  well-recognized  phenomena  of  organic  nervous 
diseases  will  suffice  for  their  exclusion.  In  like  manner,  the  uniform 
preservation  of  consciousness  during  the  paroxysms,  the  mode  of  their 
development,  the  usually  tonic  character  of  the  spasms,  the  invasion 
by  preference  of  the  limbs  rather  than  the  trunk,  the  appearance  of 
opisthotonos  when  the  trunk  is  attacked,  and  the  results  of  treatment, 
will  discriminate  against  epilepsy.  Professional  cramps  and  Thom- 
sen's  disease  may  be  recognized  by  their  seat  and  by  their  history,  as 
also  by  their  well-marked  features.  Ergotism  is  rather  rare,  and  will 
usually  be  identified  by  its  association  with  the  faulty  diet  that  gives 
it  origin. 

The  treatment  of  the  disease  must  be  directed,  in  a  general  way, 
against  the  fundamental  instability  of  the  individual  constitution.  The 
mild  form  of  attack  requires  no  special  mode  of  therapy  ;  but  the  severe 
attacks  often  demand  the  energetic  use  of  narcotics  and  anoesthetics 
for  their  relief. 
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DISCUSSION. 

Dk.  Johx  T.  Carpenter,  Pottsville,  Penna. 

This  has  always  been  an  interesting  subject  to  me.  In  regard  to  its  causa- 
tion, there  has  always  seemed  to  me  to  be  great  want  of  light.  The  lectures 
of  Trousseau,  and  the  writings  of  Buzzard  and  other  Englishmen,  upon  this 
subject,  do  not  give  a  deiinite  idea  of  the  causation  of  tetany.  The  rheumatic 
theory  of  Trousseau  does  not  seem  to  be  well  founded.  I  have  made  one 
observation  with  reference  to  the  causation  of  tetany  to  which  I  desire  to 
allude,  and  that  is,  the  association  of  tetany  with  septic  poisoning.  The  first 
time  that  my  attention  was  called  to  this  was  in  a  child,  two  years  of  age,  who 
had  an  abscess  of  the  buttock,  apparently  the  result  of  the  bite  of  a  poisonous 
insect.  The  abscess  formed  a  cyst-like  swelling  over  the  great  trochanter, 
which,  on  being  opened,  discharged  a  large  quantity  of  inodorous,  pale  sero- 
pus,  containing  small  flocculi.  The  abscess  healed  quickly  and  kindly  under 
antiseptic  treatment.  The  next  thing  observed  was  extreme  irritability  of 
the  child,  for  which  the  usual  sedative  treatment  proved  inadequate.  The 
following  day,  the  eyes  were  found  fixed  in  a  state  of  tonic  spasm  and  directed 
toward  the  right  side.  I  found  the  left  hand  in  that  peculiar  position  form- 
ing the  hand  of  the  accoucheur,  with  the  thumb  flexed  on  the  fingers  and  the 
fingers  brought  together  and  in  a  state  of  tonic  spasm.  There  was  no  clonic 
spasm.  The  condition  was  relieved  to  a  certain  extent  by  the  use  of  chloral. 
Later  in  the  same  day,  the  eyes  were  drawn  in  the  opposite  direction — instead 
of  being  drawn  to  the  right,  they  were  drawn  to  the  left.  There  was  also  a 
certain  amount  of  contraction  of  the  jaw.  There  was  some  difficulty  in 
swallowing,  not  from  involvement  of  the  muscles  of  deglutition,  but  from  the 
fact  that  the  jaws  could  not  be  well  opened.  On  the  third  day  this  state  of 
affairs  was  much  worse.  There  was  an  alternation  of  this  tonic  spasm  first 
upon  the  right  side  and  then  on  the  left  side,  in  a  curious  manner,  with  com- 
plete closure  of  the  jaws.  It  was  impossible  to  introduce  anything  into  the 
mouth.  I  relaxed  the  spasm  with  chloroform,  and  inserted  blocks  of  soft 
pine  wood  between  the  jaws;  and,  to  my  g#cat  surprise,  in  about  five  minutes 
the  entire  spasm  relaxed.  The  pressure  of  the  contracted  muscles  upon  these 
pieces  of  wood  seemed  to  exhaust  their  contractility.  The  eyes  became 
straight,  and  all  the  muscles  relaxed.  The  disease,  however,  progressed  until 
death  occurred  in  about  one  week.  The  child  died  from  exhaustion  of  the 
spinal  irritability.     There  never  was  any  loss  of  consciousness. 

I  traced  the  whole  train  of  symptoms  to  poisoning  from  the  abscess.  There 
was  no  other  cause,  constitutional  or  otherwise.  The  family  was  a  perfectly 
healthy  one,  and  enjoyed  every  possible  advantage  of  location  and  means. 
This  case  called  my  attention  to  the  possibility  of  sej^ticiEmia  producing  tetany. 
I  went  over  the  cases  of  the  milder  type  which  I  had  seen,  and  in  many  of 
them  I  thought  that  I  could  trace  the  same  cause.  The  majority  of  the 
milder  cases  occur  in  the  post-partum  period,  when  septic  poisoning  is  apt 
to  exist.  In  those  ca.ses  where  I  found  a  certain  amount  of  septic  (liarrha}a, 
I  felt  that,  perhaps,  I   had  the   key  to  tiie   position.       I    iiave   hesitated   to 
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say  anything  upon  this  subject  before,  but  I  now  call  the  attention  of  this 
body  to  the  observation,  that  they  may  confirm  or  disprove  it  hereafter. 

I  would  note  that  tlie  diagnostic  mark  of  tetany,  viz.,  causing  the  spasmodic 
contractions  by  pressure  over  the  course  of  the  bloodvessels,  was  found  in  this 
case,  thus  negativing  any  possibility  of  tetanus  being  mistaken  for  tetany. 

Dr.  F.  Peyre  Porcher,  Charleston,  S.  C, 

had  seen  a  remarkable  case,  exhibited  by  M.  Trousseau,  at  the  Hospital  for 
Sick  Children,  Paris.  On  being  directed  to  thread  a  needle,  the  patient  was 
thrown  into  a  spasmodic  state,  somewhat  resembling  catalepsy  ;  she  seemed 
dazed  or  semiconscious,  and  remained  so  for  five  or  ten  minutes.  There 
seemed  to  be  no  physical  disease,  but  the  mental  strain  sufficed  to  develop 
the  condition. 

Dr.  a.  Jacobi,  New  York. 

Most  of  these  cases  run  a  favorable  course.  In  a  few,  in  which  post-mortem 
examinations  were  made,  meningitis  was  found.  In  a  large  number  of  cases, 
we  have  reason  to  believe  that  there  is  meningeal  hypersemia. 

An  occasional  cause,  which  has  not  been  mentioned,  is  masturbation.  I 
have  seen  this  in  one  case,  which  was  that  of  a  young  man,  who  found  that 
every  time  he  indulged  in  masturbation  he  had  an  attack.  He  never  had 
the  attacks  before  j^uberty.  We  know  that  other  severe  nervous  attacks 
will  come  on  as  the  result  of  sexual  excitement.  I  remember  the  case  of  a 
young  woman  who,  every  time  she  cohabited,  was  thrown  into  a  state  of 
catalepsy.     She  never  had  the  attacks  excejit  at  such  times. 

Dr.  Lymax.  I  have  very  little  to  say,  in  conclusion,  except  to  remark 
that  Dr.  Jacobi's  statement  that  meningitis  has  been  found  in  nearly  all  of 
the  autopsies,  is  putting  it  a  little  stronger  than  most  authors  make  it.  At  one 
time  Trousseau  was  inclined  to  think  that  there  was  a  rheumatic  meningitis 
at  the  foundation  of  the  condition.  Later  observers,  j^articularly  Berger,  in 
the  German  Encyclopcedla  of  Medical  Sciences,  and  Eichhorst,  take  the  ground 
pretty  strongly  that  there  is  no  definite  lesion  connected  Avith  the  disease ; 
yet  it  is  impossible  to  accept  the  doctrine  that  there  is  no  lesion.  At  least, 
there  must  be  a  functional  lesion,  if  we  may  so  call  it.  The  history  of  the 
case  reported  indicates  that.  The  fact  that  some  of  the  attacks  were  followed 
by  loss  of  memory,  indicates  a  disturbance  of  the  nutrition  of  the  cortical 
substance  of  the  brain.  It  may  be  that,  as  the  patient  received  large  doses  of 
such  medicines  as  morphia,  chloroform,  and  chloral,  a  part  of  the  subsequent 
loss  of  memory  was  due  to  their  efiects.  The  paretic  condition  also  indicated 
that  there  must  have  been  a  temporary  change  of  structure,  so  that  if  we 
could  fully  demonstrate  the  matter,  the  explanation  might  not  bo  much 
different  from  that  given  by  Dr.  Jacobi. 

The  suggestion  which  has  been  made  concerning  the  connection  between 
tetany  and  sexual  excitement  is  important.  Possibly  some  <»f  the  cases  which 
have  been  described  as  epileptiform  paroxysms  during  the  sexual  aet,  may 
have  been  cases  of  tetany. 
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It  appears  that  even  the  most  recent  systematic  writers  are  by  no 
means  agreed  as  to  the  exact  relation  of  inflammation  of  the  cfficum 
and  that  of  the  appendix  to  peritonitis  and  perityphlitis.  The  vital 
importance  of  the  timely  and  appropriate  treatment  of  the  disease  in 
question  is  becoming  more  and  more  apparent.  Such  treatment  is 
often  postponed  till  hopeless,  even  if  its  application  is  at  any  time 
entertained.  It  was,  therefore,  to  be  anticipated  that  the  critical  con- 
sideration of  a  large  number  of  unquestionable  cases  of  perforation  of 
the  csecal  appendix  might  serve  to  make  prominent  the  features  essen- 
tial for  diagnosis  and  treatment. 

In  1834,  James  Copland,  in  his  Dictionary  of  Practical  Medirine,^ 
first  discriminated  between  inflammations  of  the  cnecum,  the  vermiform 
appendix,  and  the  pericsecal  tissue.  Isolated  cases  of  fatal  inflamma- 
tion of  the  appendix  had  been  published  from  time  to  time  before  this 
date.  Their  importance  did  not  become  well  recognized,  however,  till 
after  Dupuytren's  views  had  been  made  known  concerning  the  relation 
of  the  caecum  to  the  production  of  what  had  hitherto  been  termed  iliac 
abscess,  or  phlegmon  of  the  iliac  fossa.  At  the  instigation  of  this 
eminent  surgeon,  Husson  and  Dance^  published  an  article  on  the  sub- 
ject, apparently  expressing  his  ideas.  These  Avere  subsequently  per- 
sonally presented  b}'  him  in  his  Lectures  on  Clinical  Suryerij.^ 

In  consequence  of  the  interest  thus  aroused,  Goldbeck,*  at  the  sug- 

1  Vol.  i.  p.  277.  -  Repertoire  Gen.  a'Aiiut.,  etc.,  1827,  iv.  154. 

8  Lemons  Orales  de  Clin.  Cliir.,  1833,  iii.  330 

*  Ueber  eigeuth.  entz.  Geschw.  i.  d.  rechten  IlUftbeingc-gond,  1830. 
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gestion  of  Puclielt,  of  Heidelberg,  wrote  his  graduation-thesis  upon  tlie 
same  subject.  He  adopted  the  views  of  the  French  Avriters,  and  applied 
the  term  perityphlitis  to  the  disease  described.  His  essay  contains 
the  report  of  a  case  of  perforation  of  the  appendix  and  associated  peri- 
tonitis. But  he  regards  it  as  one  of  fecal  retention,  and  as  quite 
distinct  from  the  perityphlitis  or  inflammation  of  the  connective  tissue 
around  the  caecum.  He  states  that  in  fatal  cases  of  the  latter  affection 
the  appendix  has  been  found  intact. 

Of  the  various  names  connected  with  the  early  history  of  the  disease 
under  consideration  that  of  John  Burne,  Physician  to  the  Westminster 
Hospital,  deserves  particular  mention.  In  the  first^  of  two  admirable 
articles  separated  by  an  interval  of  two  years,  he  calls  attention  to  the 
material  difference  in  the  character  of  inflammation  of  the  appendix 
and  that  of  the  ctficum.  He  attributes  this  difference  to  the  peculiar 
conformation  and  situation  of  the  former.  His  second  paper  ^  contains 
an  additional  number  of  cases  of  affections  of  the  caecum  and  appendix, 
a  criticism  of  the  opinions  of  the  French  writers,  and  a  reiteration  of 
his  own  views  with  such  modifications  as  a  more  extended  experience 
permitted.  The  name  tuphlo- enteritis  is  offered  as  an  equivalent  for 
inflammation  and  perforative  ulceration  of  the  caecum  and  of  the 
appendix. 

In  the  interval  between  the  publication  of  the  above-mentioned 
articles,  Albers^  contributed  a  paper  on  inflammation  of  the  ctxicum. 
He  first  introduces  the  term  typhlitis,  and  discriminates  between  acute, 
chronic,  and  stercoral  typhlitis  and  perityphlitis.  He  charges  Puchelt 
and  foreign  writers  with  confounding  the  last  affection  with  the  acute 
and  stercoral  varieties  of  typhlitis.  The  frequent  termination  of  the> 
perityphlitis  in  abscess  is  recognized,  likewise  the  possibility  of  com- 
munication between  the  pus-cavity  and  that  of  the  appendix  or  caecum. 
This  communication  he  regards  as  secondary.  He  says,*  "  It  is  not  at 
all  clear  just  why  the  processus  vermiforinis  should  be  so  often  affected, 
for  in  this  disease  perforation  of  the  caecum  should  be  far  more  likely 
than  that  of  the  appendix." 

Although  the  term  perityphlitis  thus  became  synonymous  with 
inflammation    of  the  i)ericaccal  tissue,   the   tendency  was  inevitably 

1  Med.-Chir.  Trans.,  1837,  xx.  21'J.  2  Hijd.,  isso,  xxii.  33. 

3  Beob.  auf  d.  Geb.  d.  Path,  und  Path.  Anut.,  2ter  Tlieil,  1838,  1. 
<  op.  cit.,  I).  19. 
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toward  the  recognition  of  a  somewhat  similar  clinical  picture  and.  a 
different  anatomical  seat.  Oppolzer'  discriminated  between  cases  of 
perityphlitis  where  the  inflammation  was  situated  in  the  connective 
tissue  about  the  caecum,  and  others  where  the  inflammatory  swelling 
lay  between  the  iliac  fascia  and  the  bone.  These  were  further  dis- 
tinguished from  cases  of  encysted  peritonitis  in  this  region,  and  from 
perforation  of  the  appendix.  The  latter  was  stated  to  be  always  pro- 
ductive of  a  circumscribed  peritonitis,  except  when  the  perforation 
took  place  through  the  adherent  peritoneum.  Then  both  peritonitis 
and  inflammation  of  the  subperitoneal  tissue  would  occur.  The  ana- 
tomical seat  of  the  inflammatory  process  was  thus  further  complicated. 
Oppolzer  suggested  the  term  paratyphlitis,  Avhich,  according  to  Eich- 
horst,^  represents  an  inflammation  of  the  connective  tissue  behind  the 
caecum,  while  perityphlitis  designates  an  inflammation  of  the  peritoneal 
coat  of  the  caecum  and  appendix.  Typhlitis  is  applied  to  an  inflam- 
mation of  the  appendix  and  of  the  ciBCum.  Whittaker'^  uses  the  same 
definitions,  Avhile  Ziegler''  applies  the  term  typhlitis  to  inflammation 
of  the  vermiform  appendix,  and  perityphlitis  to  that  of  the  parts  in  its 
vicinity. 

The  clinician  obviously  recognizes  as  of  the  chiefest  importance  the 
parts  to  which  local  treatment  may  be  directly  applied.  His  attention 
is  thus  conspicuously  directed  to  the  caecum,  which  may  be  evacuated, 
or  to  the  perityphlitic  abscess,  which  may  be  emptied.  The  pathologist 
looks  for  the  seat  and  causes  of  the  disease,  and  finds  that  in  most  fatal 
cases  of  typhlitis  the  caecum  is  intact,  while  the  appendix  is  ulcerated 
and  perforated.  He  sees  that  the  so-called  perityphlitic  abscess  is 
usually  an  encysted  peritonitis.  Furthermore,  if  an  abscess  exists  in 
the  pericaecal  fibrous  tissue,  it  is  in  most  instances  caused  by  an  inflamed 
appendix.  Finally,  if  the  encysted  peritoneal  abscess,  or  the  abscess 
in  fibrous  tissue  behind  the  caecum,  does  communicate  with  the  latter, 
such  an  opening  is  usually  the  result,  not  the  cause,  of  this  abscess. 

With,*  influenced  by  the  predominant  importance  of  the  independent 
consideiMtion  of  inflammation  of  the  appendix  and  its  results,  uses  the 
term  appendicular  peritonitis  to  indicate  the  perityphlitis  proceeding 

1  Allg.  Wiener  med.  Zeitung,  1858,  xx.  81 ;  xxi.  80. 

2  Handlj.  d.  Spec.  Path,  und  Therap.,  2te  Aufl.,  1885,  ii.  188. 

3  Pepper's  System  of  Pract.  Med.,  1885,  ii.  814.  ■»  Lehrb.  d.  Path.  Aniit.,  4to  Aufl.,  188'),  ii.  1. 
*  Nordiskt  Med.  Ark.,  vii.  1.     London  Med.  Record,  1880,  viil.  213. 
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from  disease  of  the  appendix.  As  a  circumscribed  peritonitis  is  simply 
one  event,  although  usually  the  most  important,  in  the  history  of  in- 
flammation of  the  appendix,  it  seems  preferable  to  use  the  term 
appendicitis  to  express  the  primary  condition.  This  may  terminate  as 
an  appendicular  peritonitis  or  as  a  paratyphlitis.  In  like  manner  the 
rare,  primary,  perforating  typhlitis  (caecal  perforation)  may  be  fol- 
lowed by  a  perityphlitis — that  is,  an  encysted  peritonitis  about  the 
caecum,  or  by  a  paratyphlitis.  The  perityphlitic  abscess  of  the  sur- 
geon, when  seen  early,  is  thus  usually  an  encysted  peritonitis  of 
appendicular  origin.  More  rarely,  at  this  date,  it  may  be  the  result 
of  a  suppurative  pai-atyphlitis.  The  causes  of  this  last  affection  are 
numerous  and  by  no  means  confined  to  the  appendix  or  c«?cum, 
although  a  perforating  inflammation  of  each  of  these  parts  of  the 
intestinal  tract  may  act  as  a  cause. 

Any  attempt  at  explaining  the  various  results  of  an  inflammation  of 
the  appendix  must  necessarily  be  preceded  by  a  statement  of  the 
peculiarities  it  may  present  with  respect  to  structure  and  position. 
These  peculiarities,  though  in  part  of  congenital  origin,  in  most 
instances  bear  evidence  of  having  been  acquired  as  the  result  of  pre- 
vious disease.  This  statement,  based  upon  a  long  personal  experience, 
is  more  than  confirmed  by  the  observations  made  elsewhere.  Matter- 
stock'  states  that  Tiingel,  during  a  period  of  two  years  at  the  Hamburg 
Hospital,  found  30  instances  of  partial  or  complete  obliteration  of  the 
appendix,  43  cases  of  catarrh  and  fecal  concretions,  12  of  abnormal 
adhesions,  and  11  of  tuberculous  ulcers.  All  these  in  addition  to  per- 
forations, and  despite  the  fact  that  attention  was  not  invariably  directed 
to  such  peculiarities.  Toft,  as  referred  to  by  With,^  found  the  ap- 
pendix diseased  in  110  out  of  300  post-mortem  examinations,  every 
third  person  thus  possessing  a  diseased  appendix. 

Personal  observations  have  enabled  me  to  recognize  considerable 
variations  in  the  length  of  the  appendix,  the  longest  being  nearly  six 
inches.  Wister'  alludes  to  one  which  was  nine  inches  long;.  It  is 
frequently  seen  with  an  attached  fold  of  peritoneum  and  fat  tissue, 
suggesting  an  omentum  or  mesentery.  Its  free  end  has  been  found  in 
the  iliac  fossa,  as  well  as  behind  the  csecum ;  along  the  brim  of  the 
pelvis  and  hanging  into  the  cavity  of  the  latter.     Irregular  j)ositions 

1  Gorliardt'B  irancib.  d.  Kiinkrkrankli.,  18811,  iv.  2,  897.  -  Loc.  cit. 

»  Trans.  Coll.  Pliyw.  I'liilada.,  186(J-62,  N.  S.,  iii.  147. 
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have  often  been  associated  with  fibrous  adhesions.  The  appendix  has 
been  found  thus  attached  not  only  in  the  places  above  mentioned,  but 
also  with  its  tip  directed  upward  and  its  course  more  or  less  parallel 
with  that  of  the  cnecum,  either  behind,  to  the  right,  or  to  the  left  of 
this  structure.  It  has  also  been  found  adherent  to  the  mesentery  with 
its  tip  bent  at  right  angles  and  lying  between  the  appendix  and  this 
structure.  KraussokP  observed  its  course  directed  upward  and  back- 
ward, forming  a  loop  around  the  ileum  with  its  tip  directed  forAvard. 
It  has  been  seen  pointing  outward,  then  forward,  forming  a  loop  around 
the  lower  end  of  the  ciecum  with  its  tip  behind  the  latter. 

Firket'  records  the  adherence  of  the  appendix  to  the  ileum  through- 
out the  length  of  the  former,  with  a  communication  between  the  cavities 
of  the  two  and  without  an  evident  ulceration  of  the  mucous  membrane. 
Adherence  to  the  rectum  with  a  communication  between  the  cavities  of 
each  is  recorded.^  Adhesions  of  the  tip  to  the  mesentery,  the  rectum, 
and  bladder  are  frequent.  Its  presence  in  a  hernial  canal  led  Shaw* 
to  suspect  a  disease  of  the  testicle.  Thurmann  ^  records  a  like  occur- 
rence, and  the  formation  of  a  scrotal  tumor  as  large  as  the  two  fists  in 
consequence  of  an  inflammation  of  the  appendix.  Its  tip  has  been 
found^  adherent  to  the  abdominal  wall  in  the  vicinity  of  the  navel,  and 
pus  has  been  discharged  from  it  at  this  point. 

Complete  or  partial  obliterations  of  the  canal  are  frequent.  In  the 
former  instance  a  solid  cord  results.  In  the  latter,  a  considerable 
cystic  dilatation  of  the  tip  may  follow ;  or  a  funnel-shaped  pouch  at 
the  origin  is  often  associated  with  obliteration  of  the  remaining  portion 
of  the  tube. 

These  variations  in  length,  position,  and  patency,  whether  con- 
genital or  acquired,  are  of  obvious  importance  in  explaining  many  of 
the  apparent  differences  in  the  clinical  histories  of  typhlitis  and  peri- 
typhlitis. Their  significance  in  the  etiology  of  appendicitis  will  appear 
directly. 

The  presence  of  foreign  bodies  in  the  canal  of  the  appendix  is  of 
frequent  occurrence.  These  are  a  variety  of  seeds,  especially  of 
fruit.  Less  common  are  hairs,  particularly  bristles,  worms  or  their 
eggs,  shot,  pins,  pills,  and  gall-stones.     By  far  the  most  numerous  are 

1  Volkmann'B  Saninil.  klin.  Vortr.,  1881,  cxci.  1707. 

2  Ann.  d.  1.  Soc.  Med.-Chir.  d.  Liego,  1882,  xxi.  58. 

3  Trans.  Lond   Path.  Soc,  187G,  xxvii.  161.  ■•  IM.I.,  1848,  i.  270. 

6  Prov.  Med.  and  Surg.  Journ.,  1848,  477.  »  Lancot,  1839-10,  ii.  56->. 
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moulded  masees  of  inspissated  feces,  more  or  less  cylindrical  in  shape 
and  of  extreme  variation  in  density.  Some  are  of  the  consistency  of 
normal  excrement,  while  others  are  of  stony  hardness  in  consequence 
of  their  infiltration  with  earthy  salts.  The  relative  frequency  of  their 
presence  in  the  appendix  is  manifested  by  the  records  of  fatal  cases  of 
appendicitis,  but  their  actual  frequency  far  exceeds  the  number  of 
these  cases.  In  my  own  experience,  it  is  rather  the  rule  than  the 
exception  for  the  appendix  to  contain  moulded,  more  or  less  inspissated 
feces. 

The  fre(|uency  of  such  retention  may  be  due  to  the  congenital  or 
acquired  peculiarities  of  the  appendix  already  described.  German 
writers  attach  a  certain  importance  to  the  presence  of  a  valve-like  pro- 
jection of  mucous  membrane,  discovered  by  Gerlach,^  at  the  mouth  of 
the  appendix.  Although  a  pinhole  opening  may  result,  any  consider- 
able obstruction  must  be  of  extreme  rarity.  The  habits  of  individuals 
with  reference  to  diet  and  regulation  of  the  bowels  are  of  unquestioned 
importance.  Equally  significant  is  the  controlling  fact  that  most  per- 
sons suffering  from  habitual  constipation  and  accustomed  to  swallow 
the  seeds  of  fruit,  escape  inflammation  of  the  appendix. 

Recognizing  the  lack  of  agreement  in  the  use  of  the  terms  typhlitis 
and  perityphlitis,  a  collection  has  been  made  of  257  cases  of  perforating 
inflammation  of  the  appendix.  By  limiting  the  attention  to  the  essen- 
tial features  of  these  cases,  it  was  thought  possible  to  recognize  the 
characteristics  of  this  sharply  defined  affection,  by  means  of  which  it 
might  be  differentiated  from  all  others  occurring  in  this  region.  At 
the  same  time  a  comparison  is  drawn  between  many  of  these  charac- 
teristics and  those  occurring  in  cases  of  typhlitis  and  perityphlitis. 
The  latter  terms  are  sufficiently  indicative  of  a  clinical  picture,  although 
its  seats  and  causes  suggest  the  importance  of  shades  of  distinction  ; 
209  of  these  cases  have  been  collected,  and  serve  as  the  basis  of  a  series 
of  tables  to  be  contrasted  with  those  obtained  from  the  analysis  of  the 
257  cases  of  appendicitis. 

The  etiological  importance  of  the  presence  of  focal  masses  and  of 
foreign  bodies  in  the  production  of  inflammation  of  the  appendix  is 

I  well  recognized.  Matterstock-  found  in  169  cases  of  fatal  perforating 
appendicitis,  that  fecal  concretions  Avere  present  in  58  ])er  cent.,  and 
foreign  bodies  in  12  per  cent.     In  the  series  here  collected,  out  of  152 

1  Zeitsclir.  f.  rat.  iiwd.,  1847,  vi.  12.  ^  Op.  cit. 
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cases  the  percentage^  of  fecal  masses  was  47  per  cent.,  that  of  foreign 
bodies  1 2  per  cent.  It  thus  appears  that  in  nearly  one-half  of  the 
cases  more  or  less  inspissated  feces  were  found,  and  that  in  nearly 
one-eighth  of  the  series  foreign  bodies  other  than  feces  were  present. 
Thus,  in  about  three-fifths  of  all  cases  of  perforating  inflammation  of 
the  appendix  either  dried  feces  or  foreign  bodies  were  present  in  the 
tube.  When  seeds  are  stated  to  have  been  found,  the  evidence  is  not 
always  sufiicient  to  exclude  the  possibility  of  a  mistake  having  been 
made  as  to  the  nature  of  the  foreign  body.  Notwithstanding  this  large 
percentage,  the  reality  is  undoubtedly  much  greater.  Many  are  over- 
looked at  the  time  of  making  the  examination,  others  are  macerated  in 
the  contents  of  the  abscess.  Still  others,  perhaps,  escape  with  the 
pus,  which  makes  its  way  outward  through  the  various  channels  by 
which  the  abscess  may  communicate  with  the  surface  of  the  body. 

The  frequent  immunity  of  the  appendix  from  inflammation  in  the 
presence  of  inspissated  feces  and  foreign  bodies  suggests  the  importance 
of  other  factors  in  the  etiology.  External  violence  is  occasionally 
recorded  as  an  immediate  precursor  of  the  attack.  Among  the  257 
cases  were  19  who  were  supposed  to  have  received  an  injury,  the  result 
rather  of  indirect  than  of  direct  violence :  from  lifting  a  heavy  weight 
in  9  instances,  and  from  a  fall  or  blow  in  10.  Among  209  cases  of 
typhlitis  and  perityphlitis  external  violence  immediately  preceded  the 
attack  of  the  disease  in  10  per  cent. 

Digestive  disturbances  are  of  obvious  importance  in  the  etiology  of 
inflammation  of  the  appendix,  since  this  organ  is  a  part  of  the  ali- 
mentai'y  canal.  There  were  15  instances  of  prolonged  constipation,  9 
of  diarrhoea,  and  6  of  vomiting.  The  attacks  of  diarrhoea  and  vomit- 
ing were  usually  the  result  of  indiscretion  in  diet,  but  they  were  some- 
times occasioned  by  the  use  of  domestic  remedies.  These  were  admin- 
istered for  the  relief  of  constipation  or  other  disturbances  attributed  to 
a  slugwish  action  of  the  stomach  and  bowels. 

Among  the  cases  of  typhlitis  and  perityphlitis  were  38  of  constipa- 
tion, 15  of  diarrhoea,  and  3  of  vomiting ;  these  symptoms  being  of 
apparent  etiological  importance. 

Notwithstanding  the  frequency  of  typhoid  fever  and  of  intestinal 
tuberculosis,  in  which  affections  the  mucous  membrane  of  the  appendix 
is  often  diseased,  a  resulting  perforation  seems  to  have  been  relatively 

1  In  general  whenever  percentages  are  given,  fractions  will  be  disrogardod. 
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infrequent.  There  were  8  of  a  perforating  ulcer  of  the  tuberculous 
appendix,  and  3  of  this  lesion  in  convalescence  from  typhoid  fever. 

Among  the  209  cases  of  typhlitis  and  perityphlitis  were  2  occurring 
in  tuberculous  persons. 

The  consideration  of  sex  in  247  cases  gives  the  following  result : 
197  males,  80  per  cent.,  and  50  females,  20  per  cent.  These  per- 
centages are  the  same  as  those  found  by  Fenwick^  in  the  analysis  of 
130  cases. 

In  209  cases  of  typhlitis  and  perityphlitis  there  were  156  males, 
and  53  females ;  74  per  cent,  of  the  former,  and  26  per  cent,  of  the 
latter. 

The  age  in  228  cases  of  appendicitis  is  recorded  as  follows : 
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The  age  of  the  youngest  patient  was  20  months,  that  of  the  oldest, 
78  years ;  173  cases,  76  per  cent,  of  the  entire  list,  were  under  the 
age  of  40  years,  and  nearly  50  per  cent,  were  under  the  age  of  20 
years.  Fenwick's^  table  of  ages  is  based  upon  the  consideration  of 
97  cases,  and  shows  smaller  percentages  for  the  several  decades  up  to 
the  age  of  40  years. 

The  age  of  the  patient  in  178  cases  of  typhlitis  and  perityphlitis 
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From  the  above  consideration  it  is  apparent  that  perforating  appen- 
dicitis is  a  disease  most  frequently  occurring  among  healthy  youths 


1  Lancet,  1884,  ii.  987,  1039. 
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and  young  adults,  especially  males.  Further,  that  attacks  of  indiges- 
tion and  acts  of  violence,  particularly  from  lifting,  jumping,  and 
falling,  are  exciting  causes  in  one-fifth  of  the  cases.  A  local  cause  is 
to  be  found  in  more  than  three-fifths  of  all  cases  in  the  retention  in 
the  appendix  of  more  or  less  inspissated  feces,  or  in  the  presence 
there  of  a  foreign  body.  The  retention  of  feces  may  be  promoted  by 
a  constipated  habit,  but  congenital  or  acquired  irregularities  in  the 
position  and  attachments  of  the  appendix  frequently  act  as  favoring 
causes.  A  fact  in  support  of  the  last-mentioned  statement  is  to  be 
found  in  the  frequency  of  successive  attacks,  one  or  more,  of  inflam- 
mation of  the  appendix.  Among  257  cases  were  28,  11  per  cent., 
■which  jDresented  similar  symptoms  of  greater  or  less  severity,  at 
various  intervals  before  the  final  attack.  Recurrence  is  mentioned  in 
23  out  of  209  cases,  again  11  per  cent.,  of  typhlitis  and  perityphlitis. 
The  inflammatory  process  once  excited,  its  course  and  results  show 
extreme  variations.  A  simple  catarrhal  appendicitis  is  to  be  recog- 
nized anatomically,  but  it  is  doubtful  whether  its  clinical  appreciation 
is  possible.  This  appendicitis,  in  the  absence  of  a  concretion  or 
foreign  body,  may  progress  toward  ulceration,  even  to  a  peritonitis, 
which  may  terminate  fatally.  In  the  presence  of  a  foreign  body  or 
concretion  these  events  are  of  likely  occurrence.  On  the  one  hand, 
the  inflammation  may  result  in  the  more  or  less  complete  obliteration  of 
the  canal  of  the  appendix,  with  or  without  circumscribed  dilatation. 
On  the  other,  the  ulcerative  process  becomes  associated  with  a  necrosis 
of  the  wall,  a  peritonitis,  usually  circumscribed  at  the  outset,  and 
perforation.  In  those  cases  where  the  appendicular  peritonitis  repre- 
sents the  extension  of  an  inflammation  through  the  wall  of  the  ap- 
pendix without  perforation,  permanent  adhesions  of  the  appendix  to 
neighboring  parts  remain  as  evidence  of  the  process.  When  it  is 
associated  with  necrosis  of  the  wall,  the  inflammation  of  the  peri- 
toneal coat  tends  to  become  diffused  and  productive  of  serous  and 
cellular  exudations.  The  adherence  of  coils  of  intestine  to  each  other 
and  to  the  abdominal  wall  favors  the  accumulation  of  the  exudation 
in  a  limited  space,  and  thus  the  formation  of  the  tumor.  At  this 
stage  the  anatomical  condition  is  a  circumscribed  peritonitis,  the 
appendicular  peritonitis  of  With.  In  certain  instances  the  term  peri- 
typhlitis might  be  applied  in  an  exact  anatomical  sense,  as  the  peri- 
toneal   inflammation   frc([uently  extends  to  the  serous   investment  of 
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the  lower  part  of  the  csecum.  But  in  the  hist  two  cases  of  fatal 
aj^pendicitis  examined  by  me,  the  appendicular  peritonitis  was  wholly 
pelvic.  The  changes  observed  in  the  appearance  of  the  serous  cov- 
ering of  the  caecum  were  of  the  same  character  as  those  affecting  the 
peritoneum  elsewhere.  This  peritoneal  abscess  may  then  become 
absorbed,  or  its  contents  may  escape  into  the  general  peritoneal  cavity 
through  ruptured  or  softened  adhesions.  In  the  latter  event,  as  a 
rule,  death  rapidly  follows.  The  exceptional  case  reported  by  Markoe^ 
may  be  regarded  as  one  of  extreme  rarity.  A  child  with  symptoms 
of  general  peritonitis  on  the  second  day,  died  a  month  later  from 
another  disease.  The  appendix  had  been  perforated  and  the  intestines 
were  adherent  in  different  places. 

The  product  of  the  circumscribed  peritonitis  varies  exceedingly  in 
quality  and  quantity.  Although  it  is  usually  thin,  discolored,  and 
very  offensive,  it  may  be  thick,  yellow,  and  odorless.  In  the  'post- 
mortem examination  of  a  case  of  recent  occurrence,  where  general 
peritonitis  was  the  cause  of  death,  the  abscess  contained  perhaps  an 
ounce  of  pus.  The  peritonitis  was  the  result  of  a  secondary  mesen- 
teric thrombophlebitis,  while  the  primary  appendicular  peritonitis  Avas 
apparently  in  a  retrograde  condition.  The  acute  stage  of  the  disease 
lasted  more  than  six  weeks.  Barrett^  states  that  he  removed  from  a 
perityphlitic  abscess,  on  the  sixty-second  day,  more  than  a  gallon  of 
pus,  liquid  feces,  and  scybala.  The  presence  of  the  last  element  indi- 
cates a  communication  with  the  large  intestine. 

If  the  case  does  not  terminate  as  thus  stated,  the  tumor  may  sud- 
denly diminish  in  size  with  the  discharge  of  pus  from  a  hollow  organ, 
as  the  intestine,  bladder,  or  vagina.  The  anterior  abdominal  wall 
may  become  perforated  and  a  sinus  be  established  opening  in  the 
groin,  lumbar  region,  or  at  the  umbilicus,  Shaw^  mentions  the  occur- 
rence of  multiple  abscesses  of  the  scrotum  from  a  i)erforated  hernial 
appendix,  and  Thurmann*  records  a  similar  instance.  Such  sinuses 
often  remain  open  for  a  long  time,  even  many  years.  Through  the 
kindness  of  Dr.  A.  T.  Cabot,  of  Boston,  I  saw  a  patient  with  a  fecal 
fistula  which  had  existed  for  nineteen  months.  At  the  outset  a  tender 
swelling  in  the  right  groin  had  been  incised,  but  the  wound  never 

1  Am.  MeJ.  Montlily,  1857,  viii.  231. 

2  Va.  Med.  Montlily,  1875-70,  ii.  120. 

8  Loc.  cit.  *  Loc.  cit. 
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healed.  After  an  operation  to  promote  the  healing  of  the  sinus,  about 
an  inch  of  the  perforated  appendix  protruded  from  the  wound.  A 
similar  protrusion  had  taken  place  six  months  earlier.  The  outer 
surface  of  the  appendix  was  smooth,  of  a  dusky  red  color,  and  the 
margin  of  the  opening  was  sharply  defined.  Pressure  upon  the 
abdominal  wall  over  the  caecum,  caused  soft,  yellow,  intestinal  con- 
tents to  appear  in  the  wound. 

The  abscess  may  contain  sloughs  of  tissue  and  yet  be  intraperito- 
neal. In  a  recent  post-mortem  examination  I  removed  from  the 
encysted  abscess  around  the  appendix,  a  slough,  three  inches  in  length, 
representing  the  detached  peripheral  portion  of  the  tube.  Ballou^ 
records  a  case  where  the  sloughed  appendix  was  discharged  per  anum, 
the  patient  recovering.  In  the  case  reported  by  Pooley,^  apparently 
the  entire  appendix  escaped  as  a  slough  from  the  wound. 

The  more  protracted  the  course  of  the  disease  the  greater  is  the 
probability  of  the  destruction  of  the  peritoneum  forming  the  wall  of 
the  abscess.  With  the  perforation  of  the  parietal  peritoneum  may 
occur  extensive  necrosis,  purulent  and  fecal  infiltration  of  the  abdom- 
inal walls.  Within  three  weeks  the  iliac  muscle  may  be  destroyed 
and  the  ilium  be  bared.  The  course  of  the  psoas  and  iliacus  may  be 
followed  into  the  thigh,  and  extensive  and  deep-seated  destruction  of 
tissue  with  fecal  infiltration  be  present  in  this  region.  The  pus  may 
extend  through  the  obturator  foramen,  forming  a  deep-seated  abscess 
of  the  hip  and  thigh,  and  may  enter  the  hip-joint. 

Moore^  has  shown  that  disease  of  the  hip-joint  may  follow  perityph- 
litis, and  Gibney*  has  called  attention  to  the  possibility  of  mistaking 
cases  of  perityphlitis  for  disease  of  the  hip-joint.  The  primary  appen- 
dicular peritonitis  may  in  like  manner  be  continued  into  the  tissues 
behind  the  caecum,  and  thus  a  secondary  paratyphlitis  or  perityplilitic 
abscess  be  occasioned.  So  various  are  these  possibilities  that  every 
case  of  so-called  perityphlitic  abscess  must  be  regarded  as  primarily 
one  of  a  perforating  appendicitis  unless  proven  to  be  the  contrary. 

With  the  frequent  eventual  destruction  of  the  peritoneal  wall  of  the 
abscess  is  the  possibility  of  death  from  hemorrhage.  Conant^  describes 
the  case  of  a  young  man  who  died  at  the  end  of  three  weeks.     There 

1  Trans.  R.  I.  Med.  Soc,  1877-82,  ii.  418.  2  N.  V.  Med.  Record,  1875,  x.  2G7. 

■■'  Lancet,  1864,  ii.  614.  ■•  .\iii.  Journ.  Med.  Sci.,  1881,  Ixxxi. 

6  Am.  Med.  Montlily,  1858,  x.  350. 
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was  no  general  peritonitis,  but  the  abscess  communicated  with  the 
caecum  (the  appendix  being  destroyed)  and  hekl  a  pint  of  clotted 
blood.  Fatal  hemorrhage  from  ulceration  of  the  deep  circumflex  iliac 
artery  is  recorded  by  Bryant.^  This  case  is  not  unlikely  to  have  been 
one  of  appendicitis,  although  the  condition  of  the  appendix  is  not 
stated.  Again,  PowelP  reports  a  case  where  the  appendix  was  adhe- 
rent to  the  internal  iliac  artery,  the  cavities  of  the  two  being  in  com- 
munication. The  colon  and  cgecum  were  distended  with  gas  and  dark 
blood. 

The  occurrence  of  disease  of  remote  parts  may  be  alluded  to,  as 
abscesses  of  the  liver  from  pylephlebitis  or  portal  embolism  in  conse- 
quence of  a  mesenteric  thrombophlebitis  near  the  appendix.  The 
affection  of  the  liver  and  portal  vein  may  be  the  result  of  a  direct 
continuance  of  the  phlebitis,  or  may  follow  putrid  embolism  from  a 
thrombus  in  the  immediate  vicinity  of  the  appendix.  The  extension 
of  a  secondary  paratyphlitis  may  cause  perforation  of  the  diaphragm 
with  a  consecutive  pleurisy  or  pericarditis. 

In  considering  the  symptoms  of  appendicitis,  it  is  to  be  noted  that 
attacks  of  inflammation  frequently  occur  without  giving  rise  to  any 
characteristic  symptoms,  and  often  without  a  suggestion  of  any  distinct 
malady. 

A  comparison  of  the  results  of  post-mortem  examinations  with  the 
records  of  the  previous  histories  of  patients  justifies  this  statement, 
unless  it  be  urged  that  the  disease  occurred  so  early  in  life  as  to  have 
been  unappreciated  or  forgotten.  Out  of  227  cases  of  perforated 
appendix,  however,  22,  about  10  per  cent.,  were  under  the  age  of  ten 
years.  This  number  is  far  too  small  to  account  for  the  occurrence  of 
evidences  of  disease  of  the  appendix  in  more  than  one  out  of  every 
three  autopsies. 

The  records  of  the  Massachusetts  General  Hospital  state  that  an 
individual  with  an  appendix  a  half  inch  long,  thickened,  curved,  and 
intimately  adherent  to  the  thickened  and  opaque  subjacent  perito- 
neum, never  had  symptoms  of  inflammation  in  this  region.  Another 
patient  was  never  sick  before  his  fatal  illness,  althougli  tlie  appendix 
and  caecum  were  closely  united  to  the  neighboring  parts  by  old  fibi'ous 
adhesions,  and  the  canal  of  the  appendix  was  obliterated.  Still 
another  patient  was  always  well  and  strong  till  within  eleven  days  of 

'   IJritiHh  Meii.  Journ.,  1884,  ii.  43.  -  N.  0.  Mod.  and  Surg.  Jimrii.,  1H55,  xi.  408. 
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his  death,  yet  the  appendix  was  converted  into  a  solid  fibrous  band 
intimately  united  by  firm  adhesions  to  the  posterior  wall  of  the  caecum. 
The  severity  of  these  lesions  suggests  the  probability  that  apparently 
slight  disturbances  of  digestion  were  overlooked.  The  diarrhoea,  con- 
stipation, or  abdominal  pain,  especially  when  occasionally  recurrent, 
were  regarded  as  characteristic  of  a  feeble  digestion.  There  can  be 
little  doubt  that  a  diagnosis  of  bilious  attack,  colic,  gastritis,  enteritis, 
gravel,  ovaritis,  congestion  of  the  womb  and  the  like,  may  not  unfre- 
quently  conceal  the  existence  of  an  inflamed  appendix. 

The  latency  of  the  symptoms  in  certain  cases  of  appendicitis  is  such 
that  the  eventual  diagnosis  is  obscured,  and  the  desirable  method  of 
treatment  hopelessly  postponed.  Buck^  reports  that  a  sailor  was  at 
w'ork  rolling  barrels  of  flour  till  the  day  of  his  admission  to  the  hospital. 
He  then  had  a  prominent  iliac  tumor  extending  along  the  outer  half 
of  Poupart's  ligament.  Fluctuation  was  transmitted  from  it  to  below 
the  inner  half  of  the  ligament.  Another  sailor  left  Portland  for  New 
York,  April  12,  1886,  and  arrived  five  days  later.  In  the  meantime 
he  purged  himself  in  consequence  of  a  right  iliac  pain.  Although 
suff'ering,  he  kept  at  work  during  the  following  week.  He  then  left 
for  Boston,  where  he  arrived  on  the  thirteenth  day  after  the  beginning 
of  the  pain.  Symptoms  of  general  peritonitis  Avere  evident,  and  he 
died  the  next  day.  General  peritonitis  was  present,  the  result  of  an 
encysted  inflammation  about  the  appendix.  This  organ  formed  a 
gangrenous  slough  lying  in  the  cavity  of  the  abscess. 

The  latency,  as  well  as  the  frequent  obscurity,  of  the  symptoms  of 
appendicular  inflammation  is  thus  apparent.  The  presence,  there- 
fore, of  the  symptoms  now  to  be  mentioned,  in  individuals  from  whom 
the  history  of  one,  and  particularly  of  several  such  attacks  is  to  be 
obtained,  is  of  marked  importance  in  aiding  diagnosis. 

Sudden,  severe  abdominal  pain  is  the  most  constant,  first,  decided 
symptom  of  perforating  inflammation  of  the  appendix.  It  occurred 
in  216  out  of  257  cases,  84  per  cent.  In  most  instances  it  is  present 
in  npparently  healthy  individuals,  in  a  few  it  follows  an  attack  of 
diarrhoea. 

The  pain  is  usually  intense,  rarely  slight,  and  is  occasionally  accom- 
panied l>y  a  chill,  or  nausea  and  vomiting. 

I  Xow  York  Meilical  Journal,  180G,  ii.  40. 
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The  following  table  shows  its  localization  in  213  cases  of  appendi- 
citis, and,  by  way  of  contrast,  in  92  cases  of  typhlitis  and  perityphlitis: 


Appendicitis. 


In  right  iliac  fossa 

"  abdomeu 

"  hypogastrium 

"  umbilical  region 

"  epigastrium    . 

"  stomach 

"  hepatic  region 

"  left  iliac  fossa 

"  right  hip  and  groin 


Cases. 

103 
76 
11 
9 
4 
3 
3 
3 
1 


Per  cent. 

:        48 
:        36 

5 
4 

0 

1 
1 

:  1 


Typhlitis  and  perityphlitis. 
Per  cent.  • 

=-     60 
=     34      , 


55 
31 
0 
2 
4 
0 
0 
0 
0 


Total      .        .         .213  92 

It  is  quite  probable  that  the  number  of  cases  of  more  exactly  local- 
ized pain  would  have  been  considerably  greater  had  attention  been 
specially  directed  to  this  point.  Many  of  the  recorded  cases  of 
abdominal  and  hypogastric  pain  would  undoubtedly  have  permitted  a 
more  definite  localization,  especially  as  firm  pressure  often  discloses  a 
sensitive  spot  at  some  distance  from  the  referred  seat.  Though  usually 
limited  to  the  fossa,  the  pain  sometimes  extends  upward  as  far  as  the 
liver,  or  downward  to  the  rectum,  testicle,  perineum,  or  thigh.  The 
attack  is  occasionally  associated  with  great  nervous  anxiety,  and  is  at 
times  followed  by  marked  prostration  from  which  the  patient  rallies  in 
the  course  of  a  few  hours. 

This  sudden  intense  pain  is  presumably  due,  not  to  the  actual 
beginning  of  the  disease,  but  to  the  separation  of  the  fresh  adhesions 
of  an  acute  appendicular  peritonitis,  and  often,  perhaps  usually,  to  the 
perforation  of  the  inflamed  appendix.  It  generally  represents  the 
beginning  of  a  more  extensive  peritonitis.  An  attempt  has  been 
made  to  ascertain  the  date  of  occurrence  of  this  most  important  symp- 
tom. This  was  possible  in  61  cases  of  appendicitis,  and  in  64  cases 
of  typhlitis  and  pei'ityphlitis.     It  occurred  as  follows: 


Axipentlicitis. 

Typhlitis  and  ] 

erity|)lilitie 

Cases. 

Pe 

r  cent. 

Cases. 

1 

or  cent. 

On  the 

1st  day  in 

.     41 

= 

67 

48 

= 

75 

(( 

2d       '" 

.       5 

= 

8 

10 

= 

16 

(1 

3d 

.     12 

= 

20 

2 

= 

3 

(( 

4th       " 

2 

^= 

3 

4 

= 

0 

tt 

5th        " 
Total 

.       1 
.     01 

^^ 

2 

0 
04 

Typhlitis 

Appendicitis. 

aud  perityphlitis 

5  cases. 

6 

cases. 

18     " 

7 

(( 

9     " 

0 

a 

6     " 

3 

a 
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If  the  pain  is  not  accompanied  by  nausea  and  vomiting,  these  symp- 
toms are  not  unlikely  to  follow.  Their  occurrence  is  recorded  in  15 
cases  of  appendicitis,  and  in  44  out  of  209  cases  of  typhlitis  and  peri- 
typhlitis. The  vomit  quickly  becomes  green  in  color,  but  in  general 
this  symptom  is  not  distressing  at  this  stage  of  the  disease.  Diarrhoea 
is  rarely  present,  while  constipation  is  the  rule. 

The  abdominal  pain  is  followed  by  fever  as  the  next  constant  symp- 
tom. The  date  of  its  appearance  is  noted  in  but  38  cases  of  appendi- 
citis, and  in  only  16  of  typhlitis  and  perityphlitis.     It  was  present 


On  the  1st  day  iu  . 
2d      '"     . 

3d        "... 
4t]i       "... 

Total  ....     38     "  1(3     " 

The  temperature  is  rarely  very  high,  and  the  constitutional  disturb- 
ances usually  associated  with  an  elevated  temperature  are  frequently 
slight,  if  not  absent.  The  maximum  recorded  in  the  cases  here  col- 
lected is  103.5°  F.,  but  the  range  is  usually  between  100°  F.  and 
102°  F.  With'  noticed  an  elevation  of  nearly  106°  F.  If  violent  or 
extreme  changes  take  place,  a  complication  may  be  expected,  as  an 
abscess  of  the  liver,  or  a  pleurisy  from  an  extension  of  the  local  inflam- 
matory process. 

During  the  first  three  days  following  the  onset  of  the  pain,  mictu- 
rition is  occasionally  disturbed.  Perhaps  unusually  frequent  on  the 
first  day,  it  is  likely  to  be  difficult  on  or  after  the  third  day.  In  cer- 
tain instances  the  use  of  the  catheter  is  recjuired.  A  satisfactory 
explanation  of  this  latter  feature  is  to  be  found  in  the  abundant  use 
of  opium  usually  necessary  at  this  stage  of  the  disease.  Tiie  right 
testicle  may  be  retracted  and  swollen,  in  which  case  the  course  of  the 
pain  is  apt  to  be  toward  this  gland. 

The  circumscril>ed  swellino;  in  the  ri";lit  iliac  fossa  now  demands 
consideration.  This  symptom,  when  present,  is  evidently  of  the 
utmost  value  in  diagnosis,  as  its  appropriate  treatment  most  favorably 
modifies  the  prognosis.     Tiic  swelling  represents  the  accumulation  of 

1  Loc.  cit. 
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the  increasing  exudation,  at  tlie  outset  the  product  of  the  peritonitis, 
and  lies  beneath  the  adherent  coils  of  intestine  "which  later  become 
attached  to  the  abdominal  walls.  Its  usual  seat  is  in  the  right  iliac 
fossa,  below  a  line  extending  from  the  anterior  superior  spine  of  the 
ilium  to  the  navel,  nearer  the  former  and  two  finger-breadths  above 
Pouparts  ligament.  It  may  lie  nearer  the  median  line  or  may  approxi- 
mate the  iliac  crest.  The  swelling  may  be  found  in  the  pelvis  in 
those  cases  where  the  appendix  becomes  attached  to  the  peritoneum  of 
the  pelvic  wall.  It  is  rare  for  the  primary  swelling  to  be  paraciecal, 
although  this  variety  occurs  where  the  appendix  lies  embedded  behind 
the  caecum. 

The  early  products  of  the  peritonitis  are  largely  cellular  and  fibrin- 
ous ;  scanty,  opaque,  greenish  masses  are  found  encapsulated.  This 
condition  is  obviously  not  to  be  recognized  by  physical  signs.  As  the 
liquid  exudation  increases,  dulness  becomes  apparent.  This  sign 
may  be  obscured  by  intervening  and  adherent  coils  of  intestine,  especi- 
ally if  they  are  distended  with  gas,  when  a  superficial  gurgling  may 
be  recognized.  Again,  the  contents  of  the  abscess  may  be  partly 
gaseous,  a  condition  more  likely  to  occur  later  in  the  course  of  the 
disease.  A  circumscribed  resistance  is  felt  on  palpation.  As  the  part 
is  often  extremely  sensitive  to  pressure  and  the  abdominal  muscles 
tense,  the  administration  of  etlier  or  chloroform  may  be  necessary  to 
confirm  the  diagnosis.  A  rectal  examination  not  infre(i[uently  permits 
the  recognition  of  the  tumor  which  abdominal  palpation  fails  to  dis- 
close, and  should  always  be  made  in  the  latter  event.  Owing  to  the 
position  of  the  abscess  beneath  the  transversalis  fascia,  and  to  the  fact 
that  it  is  often  covered  by  adherent  coils  of  intestine,  a  sense  of  fluc- 
tuation is  rarely  perceived  till  much  later  in  the  history  of  the  case. 

The  clinical  characteristics  of  the  tumor  and  its  composition  are  thus 
made  evident  by  modified  resonance  on  percussion,  circumscribed 
resistance  on  palpation,  and  a  sense  of  fluctuation.  Notwithstanding 
the  importance  of  these  signs,  the  records  of  257  cases  of  appendicitis 
give  comparatively  little  information  with  reference  to  the  date  of  their 
appearance.  The  209  cases  of  typhlitis  and  perityphlitis  give  a  more 
satisfactory  result. 
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Dulness  was  first  noticed  on  the 


1st  day  in 

2d 

3d 

4th 

6th 

6th 

7th 

8th 

9th 

10th 

Ty 

)blitis 

ppeudicitis. 

and  perityphlitis 

0  cases. 

2  cases. 

2     " 

0 

1     " 

7 

4     " 

5 

1     " 

2 

2     " 

0 

1     " 

1 

1     " 

4 

0     " 

1 

0     " 

3 

Total     ....  12     "  25 

Palpation  showed  the  presence  of  the  tumor  on  the 


1st  da; 

V  in 

2d 

3d 

4th 

5th 

6th 

7th 

8th 

9th 

0th 

Total 


Typhlitis 

ipendicitis. 

and  perityphlitis 

1  case. 

4 

cases. 

3     " 

6 

4     " 

8 

2     " 

8 

4     " 

3 

5     " 

6 

4     " 

4 

1     " 

7 

0     " 

11 

0     " 

11 

24 


68 


An  attempt  has  been  made  to  determine  the  date  at  which  fluctua- 
tion becomes  evident.  As  a  rule,  its  appearance  is  so  late  in  the 
course  of  the  disease  (after  the  second  week)  as  to  be  of  little  diag- 
nostic value.  An  exploratory  puncture  with  the  needle  of  the  aspi- 
rator is  frequently  recommended  to  determine  the  nature  of  the  tumor. 
Too  much  stress  is  not  to  be  laid  upon  this  method  of  examination.  If 
the  aspirator  fails  to  show  the  presence  of  pus,  even  after  repeated 
punctures  in  divers  spots,  it  by  no  means  follows  that  pus  is  absent. 
Operators  have  frequently  exposed  the  transversalis  fascia  over  the 
tumor,  and  have  then  punctured  it  in  several  places.  Pus  not  appear- 
ing, the  wound  has  been  dressed.  In  the  course  of  a  few  hours  an 
abundant  discharge  of  fetid  matter  has  made  its  appearance  in  the 
dressings  and  at  the  bottom  of  the  wound. 

It  is  evident,  from   the  consideration  of  the  above  table,  that  the 
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presence  of  the  abscess  may  be  expected  as  early  as  the  third  day.  It 
may  be  large  enough  to  contain  some  three  pints  of  fluid  on  the  fifth 
day.  The  following  case  reported  by  Peckham^  apparently  justifies 
the  above  conclusions. 

His  patient  was  a  man  twenty-seven  years  of  age,  who  had  suf- 
fered from  abdominal  pain  and  diarrhoea  for  twenty-four  hours.  He 
was  then  seized  with  a  severe  pain  in  the  right  iliac  fossa,  which  was 
fuller  than  the  left,  tender,  and  dull.  On  the  following  day  the  whole 
abdomen  was  tender,  but  there  was  no  complaint  of  pain.  The  day 
after  there  were  great  tenderness,  dyspnoea,  cold  hands  and  feet. 
The  next  day,  the  fifth  of  the  disease,  and  the  fourth  from  the  occur- 
rence of  the  right  iliac  pain,  the  patient  died.  There  was  acute  peri- 
tonitis. In  the  lower  part  of  the  abdomen  was  a  space  bounded  by 
the  bladder,  iliac  bones,  and  small  intestine,  the  latter  pushed  up  and 
covered  by  false  membrane.  In  the  cavity  were  nearly  three  pints  of 
fetid,  purulent  fluid. 

The  chief  danger  from  the  appendicular  peritonitis  is  that  it  becomes 
general.  Many  of  the  records  mention  the  time  of  occurrence,  not 
only  of  the  iliac  pain,  but  also  of  the  subsequent  general  abdominal 
pain.  The  latter  is  to  be  regarded  as  suggestive  evidence  of  the  begin- 
ning of  a  general  peritonitis,  as  the  former  calls  immediate  attention  to 
the  exact  nature  of  the  disease.  The  date  of  its  occurrence  is  recorded 
in  about  one-fourth  of  the  cases  of  appendicitis,  most  of  which  were 
fatal,  while  it  is  noted  in  but  about  one-tenth  of  the  cases  of  typhlitis 
and  perityphlitis,  which  were  nearly  all  instances  of  recovery. 

General  abdominal  pain  was  present  on  the 


1st  day 
2d     " 

Appendicitis. 

2  cases. 
11     " 

Typhlitis 
and  perityphlitis. 

0  cases. 
6     " 

3d     " 

21     " 

8     " 

4th  " 

12     " 

4    " 

5th  " 

8     " 

0     " 

6tli  " 

5     " 

1     " 

7th  " 

4     " 

0     " 

8th  " 

4     •' 

0     " 

9th  " 

2     " 

0     " 

11th  " 

3     " 

0     " 

72     " 

1  Boston  Med.  and  Surg.  Journ.,  1882,  cvi.  159. 


19     " 


INFLAMMATION    OF     VERMIFOEM    APPENDIX. 


125 


In  one  of  the  cases  in  which  this  symptom  appeared  on  the  first  day 
death  occurred  on  the  fourth  day.  It  was  stated  that  there  was  no 
perforation  of  tlie  appendix,  although  this  structure  presented  a  deep 
purple  color  and  contained  a  fecal  concretion.  General  peritonitis 
was  present  and  a  considerable  quantity  of  pus  was  found  in  the  pelvis 
and  vicinity  of  the  appendix.  In  the  other  case  the  general  abdominal 
pain  came  on  three  hours  after  moderate  pain  in  the  bowels.  It  radi- 
ated from  the  right  iliac  region.  In  sixty-six  hours  the  patient  was 
dead.  The  intestines  were  glued  together  by  a  butter-like  lymph,  but 
there  was  no  serous  or  seropurulent  exudation. 

It  was  thought  desirable  to  ascertain  the  date  at  which  tympanitic 
distention  of  the  abdomen  appeared.  At  the  same  time  it  is  recog- 
nized that  this  sign  of  a  general  peritonitis  is  of  considerably  less  value 
than  that  already  stated. 

Tympanites  was  present  on  the 


1st  day 
2d  " 
3d  " 
4tli  " 
5th  " 
6th   " 


Tyi 

)h  litis 

AJipendicitis. 

and  perityphlitis 

0  cases. 

1 

case. 

7     " 

5 

cases. 

13     " 

8 

(( 

14    " 

2 

a 

3     " 

2 

it 

1     " 

1 

ii 

38 


19 


It  is  evident,  from  the  above  tables,  that  the  majority  of  cases  of 
resulting  general  peritonitis  begin  on  the  second,  third,  and  fourth 
days  after  the  inflammation  of  the  appendix  is  established.  This  is 
inferred  from  the  date  of  the  occurrence  of  the  general  abdominal 
pain  in  sixty  per  cent,  of  the  cases  of  appendicitis,  and  from  that  of 
tympanites  in  nearly  ninety  per  cent,  of  these  cases.  The  source  of 
this  early  peritonitis  is  to  be  found,  in  most  instances,  in  the  escape 
into  the  peritoneal  cavity  of  the  inflammatory  product  encysted  near 
the  appendix.  Although  usually  small  in  ([uantity  at  this  early 
period,  its  quality  is  exceedingly  acrid. 

The  speedy  death  of  the  patient  almost  invariably  results  from  the 
occurrence  of  the  general  peritonitis.  In  176  cases  the  day  of  death 
was  as  follows : 
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In  fatal  cases  sixty-eight  per  cent.,  more  than  two-thirds,  die  during 
the  first  eight  days,  and  two-thirds  of  these  die  between  the  fourth  and 
eighth  days  inclusive. 

Errors  in  the  diagnosis  of  appendicitis  have  been  numerous,  cliiejfiy 
because  the  cardinal  symptoms  of  localized  pain,  general  heat,  and 
circumscribed  swelling  have  not  been  duly  appreciated  in  their  defined 
sequence.  Again,  the  extreme  rarity  of  acute  perforating  inflamma- 
tion of  the  caecum,  as  compared  with  that  of  the  appendix,  has  not  been 
made  sufficiently  conspicuous.  The  acute  form  of  perforating  appen- 
dicitis has  been  confounded  with  inflammation  of  the  cnecum  or  typh- 
litis in  an  exact  sense,  intestinal  obstruction  from  intussusception  or 
strangulation,  pelvic  peritonitis  (hcematocele)  of  vesical,  ovarian,  tubal, 
or  uterine  origin,  psoitis,  and  renal  or  biliary  colic.  More  rarely  a 
movable  kidney  or  a  foreign  body  in  the  bladder  has  been  suspected. 

The  chronic  appendicular  peritonitis  and  the  chronic  paratyphlitis 
resulting  from  a  perforating  appendix  have  been  confounded  with  the 
results  of  caries  of  the  spine  and  hip-joint,  suppurative  nephritis,  intes- 
tinal tuberculosis,  and  cancer  of  the  csecum.     An  appreciation  of  the 
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previous  history  of  the  patient,  the  seat  and  character  of  the  pain, 
the  period  of  occurrence  of  the  fever,  and  the  date  of  the  appearance 
of  the  tumor  are  necessary  for  an  eliminative  diagnosis. 

A  primary  perforating  inflammation  of  the  ciecum  is  extremely  rare 
even  in  chronic  dysentery  or  in  chronic  tuberculosis.  In  an  extensive 
research  into  the  literature  of  the  subject  but  three  cases  of  acute 
primary  perforation  of  the  crecum  have  been  found :  one  from  a  fisli- 
bone,  another  from  a  pin,  and  the  third  from  strangulation  of  the 
bowel.  Two  cases  of  rupture  of  the  ctecum  are  recorded.  So  rare  is 
the  affection  in  question  that  the  possibility  of  a  primitive,  perforating 
csecitis  may  be  disregarded.  Bartholow's^  communication  on  this 
subject  relates  rather  to  the  secondary  perforation  of  the  ccecum  from 
without. 

Stercoral  csecitis,  on  the  contrary,  is  exceedingly  common,  and  is, 
perhaps,  the  most  important  of  all  the  conditions  with  which  the  per- 
forating appendicitis  may  be  confounded.  The  history  of  this  affection 
usually  makes  evident  a  period  of  protracted  constipation  in  a  person 
not  especially  young,  vigorous,  and  apparently  healthy,  who  may  have 
had  similar  attacks.  The  pain  is  trifling  for  a  long  time,  and  the 
sensitiveness  slight.  Fever  is  absent,  or  of  late  occurrence.  The 
tumor  is  present  at  the  beginning  as  a  distinct  nodular  or  doughy 
mass,  elongated,  and  in  the  lumbar  region.  It  is  unnecessary  to  say 
that  from  a  stercoral  csecitis  may  arise  a  perforative  appendicitis  which 
may  end  in  perforation.  Many  of  the  so-called  cases  of  typhlitis  ter- 
minating in  resolution,  associated  with  fecal  retention,  and  persisting 
after  the  removal  of  the  feces,  are  undoubtedly  of  this  nature. 

Intestinal  obstruction  from  intussusception  or  strangulation  is  char- 
acterized by  the  frequent  absence  of  a  suggestive  previous  history. 
The  pain  is  not  so  localized  or  intense,  and  the  fever  is  not  conspicu- 
ous at  an  early  stage.  The  abdomen  is  distended  and  tympanitic  at 
the  outset,  and  is,  at  the  same  time,  unusually  sensitive.  Borboryg- 
mus  and  perceptible  movements  of  the  intestine  are  associated  with  or 
followed  by  fecal  vomiting.  Obstinate  constipation  and  the  retention 
of  flatus  are  noticeable.  The  tumor  is  absent  when  the  intestine  is 
strangulated,  and  it  is  elongated,  sausage-like,  usually  following  the 
course  of  the  colon  when  intussusception  is  present.     Tenesmus  and 

1  American  Journal  of  the  Medical  Sciences,  18CG,  N.  S.,  lii.  ;ir>l. 
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the  rectal  discharge  of  bloody  mucus  are  important  signs  of  the  latter 
affection,  though  they  may  occur  when  the  appendix  is  inflamed. 

As  four-fifths  of  the  cases  of  appendicitis  occur  in  males,  and  as 
pelvic  peritonitis  suggests  a  doubt  as  to  its  diagnosis  almost  invariably 
in  females,  it  is  evident  that  the  question  of  sex  is  of  eliminative  value 
in  certain  cases.  But  the  doubt  may  arise  in  the  case  of  the  female. 
Barker^  has  reported  tAvo  cases,  the  one  of  hsematocele,  fatal  in  forty- 
eight  hours,  diagnosticated  as  inflammation  of  the  appendix.  The 
second  patient  also  died  on  the  second  day  ;  the  autopsy  showed  an 
inflamed  appendix  and  pregnancy,  although  the  patient  was  supposed 
to  have  had  a  hagmatocele.  Suppressed  catamenia  and  the  incipient 
symptoms  of  appendicitis  not  infrequently  coexist.  Again,  the  occur- 
rence of  symptoms  of  appendicitis  within  twenty-four  hours  after 
delivery  is  occasional,  and  more  rarely  it  represents  a  cause  of  abor- 
tion. In  general,  the  symptoms  and  progress  of  a  pelvic  peritonitis 
of  pelvic  origin  would  not  be  likely  to  suggest  an  inflamed  appendix. 
The  symptom  which  is  of  the  greatest  value  in  determining  the  onset  of 
an  appendicitis  after  delivery,  is  to  be  found  in  the  rapid  development 
of  the  tumor  without  an  obvious  cause.  When  the  appendicular  peri- 
tonitis is  pelvic  in  its  localization,  the  previous  history  and  the  absence 
of  evidence  of  disease  of  the  genital  tract  are  to  be  relied  upon  to 
direct  attention  to  the  appendix  as  the  cause. 

An  inflammation  of  the  psoas  muscle  may  be  the  result  of  an  appen- 
dicitis. If  due  to  other  causes,  and  acute  in  character,  the  digestive 
disturbance  is  lacking,  and  the  pain  and  sensitiveness  are  less,  the 
tumor  is  more  vaguely  defined  and  tympanitic  from  its  deep  seat,  while 
the  motion  of  the  leg  is  early  impaired.  A  primary,  acute  suppura- 
tive process  is  of  doubtful  occurrence. 

A  biliary  colic  is  rarely  likely  to  suggest  an  inflamed  appendix. 
The  seat  and  nature  of  the  pain,  the  absence  of  fever  and  peritonitis 
during  the  first  week,  and  the  possible  occurrence  of  jaundice  would 
tend  to  eliminate  this  affection. 

In  the  passage  of  a  renal  calculus  the  seat  and  character  of  the  pain 
differ.  Fever  and  the  iliac  pain  are  absent.  There  is  no  iliac  tumor, 
and  the  examination  of  the  urine  may  indicate  the  probable  presence 
of  a  foreign  body  in  the  ureter, 

1   New  Yurk  Ulcdical  Kfciinl,  1880,  xviii.  GG3. 
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In  chronic  cases  of  inflamed  appendix  the  abscess  is  evident,  and 
its  treatment  apparent.  It  may  be  mistaken  for  a  psoas  abscess  of 
spinal  origin.  If  the  latter  affection  is  present,  evidence  of  disease  of 
the  vertebrae  is  usually  to  be  obtained.  In  disease  of  the  hip-joint  the 
impaired  mobility  and  localized  sensitiveness  of  this  articulation  will 
be  found  more  extreme  than  is  apparent  in  the  flexed  and  adducted 
thigh  usually  connected  with  a  chronic  perityphlitic  abscess. 

The  histories  of  the  cases  of  intestinal  tuberculosis,  chronic  suppura- 
tive nephritis,  and  cancer  of  the  c?ecum  are  sufiicient  to  eliminate 
these  causes  of  iliac  and  lumbar  tumors,  when  disease  of  the  appendix 
is  under  consideration. 

Perforating  inflammation  of  the  appendix  sometimes  proves  fatal 
from  shock.  Death  usually  follows  from  the  production  of  a  general 
peritonitis  by  the  direct  extension  of  an  appendicular  peritonitis,  or  by 
the  rupture  of  adhesions  producing  an  intervening,  encysted,  perito- 
neal abscess.  A  general  peritonitis  may  also  occur  by  the  interven- 
tion of  a  mesenteric  thrombophlebitis  and  its  continuance  to  the  portal 
vein  and  liver,  with  or  without  portal  embolism.  Among  the  257 
cases  of  perforating  appendicitis  are  11  of  pylephlebitis. 

In  the  protracted  cases  death  may  result  from  exhaustion.  Shock 
proves  fatal  within  the  first  two  days,  death  from  an  extended  perito- 
nitis within  the  first  week,  and  from  a  secondary  general  peritonitis, 
as  a  rule,  during  the  first  two  weeks. 

The  termination  in  resolution  of  a  perforating  appendicitis  undoubt- 
edly occurs,  but  our  present  sources  of  information  give  no  absolute 
evidence  as  to  the  relative  proportion  of  this  class  of  cases  to  those 
ending  fatally.  The  consideration  of  a  large  number  of  cases  of  typh- 
litis and  perityphlitis  offers  a  suggestion  as  to  the  possible  frequency. 
Of  180  cases  thus  designated  there  terminated 

By  resolution 58  =  32  per  cent. 

Spontaneous  evacuation     .        .        .        .        33  =  18       " 
Operation 89  =  50       " 

180 

It  will  be  generally  admitted  that  the  spontaneous  evacuation  of  a 
perityphlitic  abscess  is  an  event  to  be  anticipated  and  guarded  against. 
Apart  from  the  consequent  dangers  which  may  result,  possible  fatal 
complications  which  may  precede  the  time  of  its  expected  occurrence 
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are  a  sufficient  "warning.  It  is,  therefore,  important  to  bear  in  mind 
that  two-thirds  of  the  cases  of  typhlitis  and  perityphlitis  above  tabu- 
lated -were  of  unquestioned  abscess. 

The  termination  by  resolution  of  nearly  one-third  may  seem  a  suf- 
ficient warranty  for  recognizing  this  result  as  frequent  enough  to  be 
anticipated  in  all  cases. 

That  this  conclusion  is  not  justified  appears  from  the  fact  that 
twelve  of  these,  about  one-fifth  of  the  entire  number,  thus  terminated 
at  the  end  of  the  second  week.  Operative  interference  is  demanded 
before  this  time  in  two-thirds  of  all  cases,  hence  but  one-fourth  may  be 
expected  to  undergo  resolution. 

An  additional  argument  against  the  plan  of  waiting  with  the  hope 
of  the  occurrence  of  resolution,  is  to  be  found  in  the  frequency  of 
recurrent  attacks.  Recurrence  is  recorded  to  have  taken  place  in  28 
out  of  257  cases  of  appendicitis,  and  in  23  out  of  209  cases  of  typhlitis 
and  perityphlitis  ;  that  is,  in  about  11  per  cent,  of  each.  It  is  at  least 
suggestive  of  the  importance  of  not  waiting  too  long  for  resolution, 
that  the  number  thus  terminating  during  the  last  two  days  of  the 
second  week  is  seven  per  cent,  of  those  ending  in  resolution.  This 
number  may  include  a  considerable  part  of  the  recurrent  cases  which 
operative  interference  would  have  prevented. 

The  possibility  of  a  termination  by  resolution  must  be  recognized, 
and  the  earliest  therapeutic  efforts  should  have  this  result  in  view ; 
especially  as  these  eftbrts  also  tend  toward  localizing  the  peritonitis. 
But,  as  Pepper^  states,  "the  unjustifiable  delay  permitted  in  many 
cases  of  typhlitis,  whilst  hoping  day  after  day  for  the  more  definite 
detection  of  suppuration,  is  the  direct  cause  of  many  avoidable  deaths." 

To  keep  the  bowels  quiet  should  be  the  first  and  last  thought. 
Absolute  rest  in  bed,  liquid  diet  in  small  quantities  often  repeated, 
and,  above  all,  sufficient  opium  to  neutralize  pain.  A  sufficiency  may 
seem  enormous.  Petrequin^  gave  a  grain  of  opium  every  hour  till  the 
pain  Avas  relieved,  with  the  result  of  administering  107  grains  in  six 
days.  Clark^  gave  a  boy,  fourteen  years  old,  1350  drops  of  laudanum 
in  one  day. 

A  cathartic  or  a  laxative  may  be  demanded  by  the  patient  or  friends, 
and  an  enema  be  thought  desirable  as  a  diagnostic  aid.     It  is  to  be 

1  Ext.  TranH.  Med.  Soc.  of  I'enna.,  1883.  «  Gaz.  Med.  do  Paris,  1837,  2mc  S.,  p.  438. 
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remembered  that  these  may  be  the  means  of  at  once  exciting  a  general 
peritonitis.  With^  states  that  in  the  milder  cases  the  pain  disappears 
in  a  few  days,  vomiting  ceases,  and  within  five  or  six  days  tenderness 
and  distention  disappear.  The  bowels  open  spontaneously  a  few  days 
after  the  discontinuance  of  the  opium.  They  may  remain  bound  for 
twenty-four  days,  yet  the  general  health  need  not  suffer.  Recovery 
may  proceed  quietly,  steadily,  and  without  disturbance,  and  the  appe- 
tite return  long  before  the  bowels  are  opened. 

If,  after  the  first  twenty -four  hours  from  the  onset  of  the  severe  pain, 
the  peritonitis  is  evidently  spreading,  and  the  condition  of  the  patient 
is  grave,  the  question  should  be  entertained  of  an  immediate  operation 
for  exposing  the  appendix  and  determining  its  condition  with  refer- 
ence to  its  removal.  If  any  good  results  are  to  arise  from  such  treat- 
ment it  must  be  applied  early.  Burchard"  is  an  enthusiastic  advocate 
of  "lumbar  typhlotomy  in  acute  perforating  typhlitis."  No  surgeon 
would  hesitate  to  give  this  additional  chance  for  life  were  he  satisfied 
that  perforation  had  actually  occurred,  and  a  general  peritonitis  was 
imminent. 

If  surgical  interference  is  not  instituted  within  the  first  twenty-four 
hours  after  the  onset  of  the  sudden  and  intense  right  iliac  pain,  to  keep 
the  bowels  quiet  must  still  be  the  injunction.  The  formation  of  the 
tumor,  the  circumscribing  of  the  peritonitis,  is  then  to  be  awaited.  It 
is  sure  to  form,  in  the  large  majority  of  cases,  if  the  patient  lives  long 
enough.  It  is  only  in  a  small  fraction  that  it  occurs  before  the  third 
day.  In  more  than  two-thirds  of  the  cases  the  contents  will  escape 
externally  or  internally.  Without  surgical  aid  the  escape  is  into  the 
peritoneal  cavity  in  most  instances,  with  a  rapidly  fatal  result.  In  a 
smaller  number  the  escape  elsewhere  not  infrequently  produces  serious 
if  not  fatal  sequels. 

Iliac  abscesses  were  sometimes  incised  before  the  days  of  Dupuytren 
and  Grisolle.^  The  latter  writer  recommended  that  they  shoukl  be 
opened  as  soon  as  fluctuation  could  be  detected,  in  opposition  to  the 
generally  prevailing  view  that  nature  shoukl  take  its  course.  It  was 
left  to  Mr.  Hancock,*  however,  to  operate  before  this  sign  could  be 
recognized.  He  advocated  incision  into  the  tumor  in  certain  stages 
and  forms  of  mischief,  resulting  from  the  presence  of  impacted  feces  or 

>  lioc.  cit.  2  N.  Y.  Mod.  Journ.,  1881,  xxxiii.  1. 
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foreign  substances,  in  either  the  caecum  or  its  appendix,  which  have 
hitherto,  for  the  most  part,  invariably  proved  fatal.  He  contended 
that  the  typhoid  condition  into  which  patients  affected  with  peritoneal 
inflammation  fell,  did  not  depend  upon  the  violence  of  the  disease,  but 
upon  the  effused  fluid,  the  removal  of  which  he  thought  the  only 
chance  of  saving  the  patient.  His  reasons  for  operating  in  the  given 
case  are  thus  stated:  "As  she  was  evidently  sinking,  and  the  previous 
treatment  had  been  of  no  avail,  I  proposed  to  make  an  incision  from 
the  spine  of  the  ilium  to  the  inner  side  of  the  internal  abdominal  ring 
over  the  hardened  spot,  so  that  if  it  were  intestine  or  omentum  it  could 
be  freed,  or  if,  as  was  thought  more  probable,  matter  had  collected  in 
the  right  iliac  fossa,  it  could  be  let  out,  and  thus  give  our  patient  a 
chance  for  recovery." 

Some  years  later  Lewis^  contributed  a  paper  on  abscess  of  the  appen- 
dix, which  included  an  abstract  of  forty-seven  cases,  only  one  of  which 
recovered.  He  referred  to  Hancock's  communication,  and  urged  the 
propriety  of  opening  the  tumor  in  case  of  threatening  urgency  even  if 
fluctuation  were  absent.  Willard  Parker,^  however,  deserves  the  credit 
of  having  demonstrated  the  success  of  this  operation  in  three  out  of 
four  cases,  and  it  is  his  advocacy  of  an  early  operation  which  has  pro- 
duced such  favorable  results  since  1867.  He  thought  surgery  useless 
in  the  absence  of  adhesions,  but  opportune  after  the  fifth  day,  when 
their  presence  is  probable,  and  the  fear  of  rupture  imminent.  He 
considered  that  an  incision  made  between  the  fifth  and  twelfth  days 
was  practicable,  safe,  and  justifiable.  Even  when  the  diagnosis  was 
doubtful,  "  if  no  abscess  had  already  formed,  in  case  one  should  be  in 
process  of  formation,  an  external  opening  would  tend  to  make  it  point 
in  a  safe  direction ;  and  if  no  abscess  should  form,  a  free  incision  would 
relieve  tension,  thus  adding  to  the  comfort  of  the  patient,  and  in  no 
way  prejudicing  his  safety." 

In  1873  W.  T.  BulP  published  an  admirable  paper  on  perityphlitis, 
based  upon  an  analysis  of  sixty-seven  cases  thus  designated.  Thirty- 
two,  nearly  forty-eight  per  cent.,  terminated  fatally,  and  in  fifteen  of 
these  there  was  perforation  of  the  appendix.  Noyes,*  in  1882,  col- 
lected a  series  of  one  hundred  cases  of  perityphlitis  treated  by  opera- 
tion, of  which  eighty  were  published  after  the  apj)earancc  of  Parker's 

1  N.  Y.  Journ.  of  Med.,  1856,  i.  328.  =  N.  Y.  Mod.  Record,  1807,  ii.  25. 
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paper.  Of  these,  fifteen  died,  fifteen  per  cent,  of  the  whole.  Even 
this  greatly  lowered  mortality  might  have  been  diminished  by  exclud- 
ing one  case  of  cancer  and  another  of  phthisis.  The  almost  invariable 
fatality,  in  Mr.  Hancock's  time,  of  cases  not  terminating  in  resolution 
has  thus  been  reduced  to  less  than  fifteen  per  cent,  by  the  general 
acceptance  of  a  given  operation  under  definite  conditions. 

In  the  table^  which  has  been  prepared  to  show  the  day  of  death  in 
cases  of  perforating  appendicitis,  it  appears  that  60  out  of  176  cases, 
01-  84  per  cent.,  died  during  the  first  five  days.  This  early  mortality 
is  sufficiently  explained  by  the  consideration  of  the  table^  of  symptoms 
indicating  the  onset  of  a  general  peritonitis.  It  appears  that  of  73 
cases  of  general  abdominal  pain,  this  symptom  appeared  during  the  first 
five  days  in  54  instances,  or  74  per  cent.  Tympanites  was  noticed 
during  the  same  period  in  37  out  of  38  cases,  or  97  per  cent.  It  is 
thus  evident  that  the  earliest  date  fixed  by  Dr.  Parker  is  too  late  to 
afford  the  possibility  of  relief  in  more  than  one-fourth  of  all  the  cases. 
But  early  as  this  date  may  seem,  it  has  almost  universally  been  the 
custom  to  postpone  the  time  of  operating  till  later  in  the  course  of  the 
disease.  The  following  table  is  based  upon  the  analysis  of  87  cases  of 
typhlitis  and  perityphlitis.     The  operation  was  performed : 
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Hence  if  the  indications  for  operating  justified  the  election  of  a 
date  as  early  as  the  fifth  day,  they  still  more  justify  the  choice  of  the 
third  day. 

The  result  has  shown  the  "wisdom  of  the  former  step,  and  the  evi- 
dence here  presented  seems  not  only  to  warrant,  but  to  demand  the 
latter.  It  is  evident  that  the  operation  to  be  performed  is  that  of 
opening  the  abdominal  cavity.  It  is,  therefore,  unnecessary  to  state 
that  an  act  which  twenty  years  ago  might  have  added  to  the  risks  of 
the  patient,  may  at  the  present  time,  when  properly  performed,  be 
confidently  expected  to  reduce  them  very  materially. 

That  the  incision  of  the  tumor,  in  cases  of  perityphlitis,  is  even  now 
frequently  omitted,  is  apparent  from  the  consideration  of  the  cases  of 
inflamed  appendix  recently  recorded.  Of  57  cases  occurring,  for  the 
most  part,  during  the  past  five  years,  there  were  signs  of  a  tumor  in 
16  ;  an  operation  was  performed  in  only  7.  The  tumor  was  opened 
in  4  cases,  twice  successfully.  Laparotomy  was  performed  as  a  last 
resort  in  3  instances,  the  diagnosis  being  intestinal  obstruction;  the 
cause  of  the  peritonitis  was  not  discovered,  and  death  speedily  followed. 

Notwithstanding  this  evidence  of  a  fatal  delay  in  the  appropriate 
treatment  of  cases  of  appendicitis,  the  tendency  to  the  performance  of 
an  earlier  operation  is  growing.  BulP  states  that  he  operated  on  the 
third  day  after  the  patient  was  seized  with  chill,  fever,  vomiting,  and 
constipation.  There  were  severe  right  iliac  pain  and  increased  resist- 
ance on  pressure.  The  aspirator  showed  pus  in  the  lumbar  region, 
and  an  abscess  was  opened  behind  the  colon.  Death  occurred  two 
days  later,  and  the  autopsy  showed  a  perforated  appendix,  paratyph- 
litis, and  general  peritonitis. 

Barlow  and  Godlee^  made  an  exploratory  incision  in  the  median  line 
on  the  fifth  day.  They  found  early  general  peritonitis  and  lymph 
near  the  cajcum  surrounding  a  collection  of  fetid  pus,  presumably  of 
appendicular  origin.  A  second  incision  was  made  over  the  latter. 
Recovery  took  place. 

Homans^  operated  successfully  on  the  sixth  day  of  the  disense,  prob- 
ably perforation  of  the  appendix,  and  the  second  day  after  the  patient 
was  seen  by  his  physician.  Dr.  Greene,  of  Dorchester.     The  incision 

1  New  York  Medical  Kecord,  1880,  xxix.  267. 

*  Medical  Times  and  Gazette,  1885,  ii.  852. 

*  Boston  Medical  and  Surgical  Jnuinal,  188G,  cxiv.  .388. 
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was  made  into  the  abdominal  cavity  over  the  seat  of  pain.  The  adhe- 
rent intestines  were  separated,  and  some  two  ounces  of  pus  removed. 

Keen^  also  operated  on  the  sixth  day  after  the  occurrence  of  sudden, 
intense,  right  iliac  pain.  Although  the  symptoms  had  been  character- 
istic, they  were  abating.  There  was  increased  resistance,  however, 
dulness  on  deep  pressure,  a  doughy  sensation,  and  considerable  oedema 
in  the  right  iliac  fossa.  The  aspirator  showed  pus,  and  a  pint  was 
removed  after  the  abscess  was  opened. 

The  presence  of  a  general  peritonitis  does  not  contraindicate  the 
operation.  The  case  of  Barlow  and  Godlee  shows  that  the  general 
peritonitis  may  have  begun  yet  the  patient  recover.  Treves^  operated 
upon  a  case  of  peritonitis  of  two  days'  duration,  supervening  upon  an 
attack  of  pelvic  peritonitis  of  some  three  months'  standing.  The 
patient  recovered.  Mikulicz^  operated  on  the  sixth  day  after  the 
sudden  right  iliac  pain  in  a  case  where  there  was  evidence  of  rupture 
of  the  abscess  into  the  general  peritoneal  cavity  on  the  fourth  day. 
The  wound  was  closed,  slight  improvement  followed,  but  death  occurred 
on  the  eleventh  day. 

If  the  encysted  peritonitis  becomes  general,  death  has  heretofore 
been  almost  inevitable.  It  is  thus  obvious  that  if  laparotomy  was  suc- 
cessful in  two  out  of  three  cases  where  a  secondary  general  peritonitis 
was  present,  there  is  more  than  a  chance  of  recovery  by  its  use  even 
in  hitherto  necessarily  fatal  cases.  But  it  should  be  employed  only 
when  suitable,  and  not  as  a  last  resort  when  patients  are  moribund. 

In  conclusion,  the  following  statements  seem  warranted  : 

The  vital  importance  of  the  early  recognition  of  perforating  appen- 
dicitis is  unmistakable. 

Its  diagnosis,  in  most  cases,  is  comparatively  easy. 

Its  eventual  treatment  by  laparotomy  is  generally  indispensable. 

Urgent  symptoms  demand  immediate  exposure  o  tlie  perforated 
appendix,  after  recovery  from  the  shock,  and  its  treatment  according 
to  surgical  principles. 

If  delay  seems  warranted,  tlie  resulting  abscess,  as  a  rule  intraperi- 
toneal, should  be  incised  as  soon  as  it  becomes  evident.  This  is 
usually  on  the  third  day  after  the  appearance  of  the  first  characteristic 
symptom  of  the  disease. 

1  Medical  and  Surgical  Ileportor,  1886,  liv.  165. 

2  Medico-Chirurgical  Transactions,  1885,  2d  sorios,  1.  175. 
"  Volkmann's  Samml.  klin.  Vortr.,  1885,  cclxii.  231.'?. 
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DISCUSSION. 

Db.  William  Pepper,  Philadelphia. 

I  have  listened  with  great  interest  and  instruction  to  the  comprehensive 
and  practical  paper  which  Dr.  Fitz  has  presented  to  this  Association.  I  would 
beg  to  make  a  few  remarks  with  regard  to  it.  I  shall  preface  what  I  have  to 
say  by  alluding  to  two  facts  coming  under  observation  within  the  last  week. 
They  are  both  very  familiar,  and  I  simply  mention  them  on  account  of  the 
thoughts  suggested,  which  bear  immediately  upon  the  points  raised  by  Dr. 
Fitz. 

On  Saturday  last,  one  of  my  assistants,  Dr.  Judson  Daland,  submitted  to 
me  the  appendix  and  a  part  of  the  ctecum  which  he  had  removed  from  a 
subject  dead  of  thoracic  disease.  I  found  the  caecum  entirely  normal.  Be- 
tween the  csecal  orifice  and  the  distal  portion  of  the  appendix,  there  was  a 
short  collapsed  portion.  Beyond  this  the  appendix  was  dilated  in  sausage 
fashion.  In  it  I  found  an  intestinal  concretion,  in  size  and  appearance 
strikingly  like  a  date  seed ;  and,  beyond  this,  two  or  three  small  pieces  of 
hardened  feces.  There  was  not  the  slightest  evidence  of  irritation  in  the  ap- 
pendix. It  was  evident  that  the  presence  of  this  body  had  been  tolerated  for 
a  long  time,  without  the  production  of  any  local  trouble. 

The  day  preceding  this  examination,  I  made  an  autopsy  in  a  fatal  case  of 
perforative  appendicitis.  The  patient,  whom  I  saw  through  the  courtesy  of 
Dr.  Seltzer,  of  Philadelphia,  was  a  man,  aged  forty  years,  at  the  head  of  a 
large,  rapidly  extending  business,  and  for  years  he  had  sacrificed  every 
interest  in  life  to  this  business.  His  meals  were  irregular,  his  sleep  was 
scanty,  and  his  time  was  spent  hurrying  from  one  place  to  another  in  connec- 
tion with  his  work.  He  had  not  consulted  a  physician  for  some  time,  though 
it  was  clear  to  his  friends  that  he  had  not  been  in  good  health.  On  Monday, 
he  was  taken  with  nausea  and  a  little  vomiting.  He  took  a  laxative  and  went 
to  his  office.  He  returned  home,  feeling  badly,  and  sent  for  a  physician.  He 
then  went  to  bed.  The  vomiting,  which  at  first  was  frequent,  was  allayed, 
but  recurred  later.  At  first,  the  temperature  was  scarcely  above  normal,  and 
at  no  time  was  it  above  102°.  The  pulse  was  not  frequent  (never  ranging 
above  104  per  minute,  until  the  last  day  of  the  illness),  but  the  heart  soon 
became  irregular,  and  finally  intermittent. 

There  was  marked  abdominal  i)ain.  This  yielded  on  the  third  day,  and 
became  moderate  under  the  use  of  opium  suppositories — five  grains  of 
powdered  opium  being  given  in  the  twenty-four  hours.  There  was  extreme 
rigidity  of  the  abdominal  walls.  An  indistinct  sense  of  swelling  in  the  right 
iliac  fossa  was  felt  at  first  by  Dr.  Seltzer ;  but  by  the  third  or  fourth  day, 
when  more  careful  palpation  became  possible,  he  could  detect  neither  tumor 
nor  hardness  there. 

Two  synipt(jms  were  very  noticealde.  One  of  these  was  fretjuent  micturi- 
tion.   He  complained  of  an  urgent  desire  to  pass  urine.     Tlie  urine  was  clear 
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and  copious.  This  had  an  interesting  bearing  upon  the  possible  existence  of 
intestinal  obstruction.  It  was  not  tested  for  indican,  as  the  symptoms  of  ob- 
struction were  not  sufficiently  marked.  Another  prominent  symptom  was 
tenesmus.  There  had  been  several  evacuations  following  the  laxative.  These 
consisted  of  large,  well-formed  fecal  masses.  No  evacuations  occurred  subse- 
quently, and  very  little  flatus  passed. 

Collapse  appeared  about  the  fifth  day,  and  the  patient  died  in  the  early 
morning  of  the  seventh  day.  The  question  of  laparotomy  was  carefully  dis- 
cussed, but  the  operation  was  decided  against,  at  first  on  account  of  the 
indefiniteness  of  the  symptoms,  and  afterward  on  account  of  the  collapsed 
condition  of  the  patient. 

On  opening  the  abdomen,  no  peritonitis  was  seen.  The  coils  of  intestine 
were  distended,  and  there  was  some  injection  of  the  peritoneum.  There  was 
a  singular  angulation  of  the  colon  at  the  junction  of  the  ascending  and  trans- 
verse portions.  Beyond  this  bend,  the  bowel  was  attenuated,  but  there  was 
no  actual  obstruction,  however,  as  the  contents  of  the  bowel  could  be  readily 
forced  along  the  colon.  The  colon  had  evidently  been  overdistended  habitu- 
ally, so  as  to  become  elongated  and  dilated,  a  condition  which  favored  the 
angulation  above  noted.  Eaising  the  intestine,  no  peritonitis  was  found  at 
first,  but  around  the  brim  of  the  pelvis  was  a  layer  of  plastic  lymph  which 
circumscribed  a  purulent  collection  in  the  pelvic  cavity.  This  was  dependent 
upon  the  fact  that  the  appendix  was  doubled  under  the  ctecum  and  adherent 
in  that  position,  so  that  the  pus  which  resulted  from  its  perforation  had  been 
forced  to  flow  downward  into  the  pelvis.  The  api^endix  was  dilated,  and  its 
walls  thickened.  The  central  portion  was  gangrenous,  and  showed  a  large 
perforation.     No  foreign  body  or  hard  concretion  could  be  found. 

I  have  mentioned  these  two  cases  because  they  serve  to  emphasize  an 
important  point  in  the  causation  of  perforative  appendicitis,  and  also  the  diffi- 
culty of  diagnosis  of  this  affection  in  its  early  stage.  It  seems  clear  that  the 
mere  presence  of  an  intestinal  concretion  or  of  a  foreign  body  in  the  appen- 
dix is  not  sufficient  to  kindle  disease  there.  The  first  specimen  alluded  to 
illustrates  this.  Indeed,  I  have  no  doubt  that  the  cause  of  a  concretion  in 
the  appendix  is  often  to  be  sought  in  a  preceding  catarrhal  condition  of  its 
mucous  membrane.  At  any  rate,  it  would  seem  that  the  attack  of  perforating 
inflammation  is  rarely  an  acute  idiopathic  affection,  but  that  it  is  only  the 
explosion  of  a  preceding  catarrhal  appendicitis  connected  with  old  digestive 
troubles  resulting  from  dietetic  errors  and  malhygiene.  In  the  majority  of 
cases  I  have  recently  had  the  opportunitj'^  of  studying,  this  statement  was 
confirmed.  As  to  the  difficulty  of  diagnosis,  this  is  very  great  in  the  early 
days.  In  this  respect  perforative  appendicitis  presents  a  marked  contrast  to 
typhlitis  and  perityphlitis,  in  which  fulness  or  tumor  in  the  right  iliac  fossa 
is  vastly  more  common.  This  is  most  unfortunate  because  operative  inter- 
ference, which  gives  the  only  chance  of  saving  life  in  perforative  appendi- 
citis, is  indicated  at  a  much  earlier  period  in  it  than  in  the  other  affections. 

But  in  many  cases  of  appendicitis  there  is  no  tumor  perceptible  externally. 
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An  ordinary  rectal  examination,  ■\vhicli  should  always  be  made,  yields  nega- 
tive results,  and  the  precious  early  days  are  sjjent  in  the  hope  that  the  attack 
will  prove  to  be  one  of  simple  severe  gastro-enteritis  with  peritoneal  irrita- 
tion, and  in  the  exclusion  of  all  forms  of  intestinal  obstruction.  Under  the 
use  of  simple  sedative  treatment,  with  entire  avoidance  of  food,  the  vomiting 
may  subside,  the  distention  and  rigidity  diminish,  and  the  tenderness  lessen, 
so  that  there  will  be  a  short  period  of  deceptive  mitigation  of  the  symptoms, 
to  be  followed  only  too  surely  and  swiftly  by  the  symptoms  of  general  peri- 
tonitis and  collapse,  which  make  apparent  the  nature  of  the  case.  In  some 
instances,  it  is  true,  the  perforation  is  immediately  followed  by  the  symptoms 
of  general  peritonitis,  and  the  case  assumes  great  gra\ity  after  the  first  few 
hours,  while  at  other  times,  as  in  the  case  I  narrated,  the  peritonitis  remains 
circumscribed  throughout  the  course  of  the  disease. 

It  is  undoubtedly  true  that  the  large  majority  of  successful  operations  in 
acute  affections  of  the  csecal  region  have  been  in  cases  of  pericecal  abscess 
without  actual  perforation ;  still,  this  should  not  deter  us  from  having  the 
operation  performed  in  perforative  appendicitis,  since,  as  Dr.  Fitz  forcibly 
urges,  this  will  give  the  only  chance  of  saving  the  patient :  and  the  operation 
should  be  performed  just  as  soon  as  the  diagnosis  can  be  established,  whether 
on  the  fourth  or  third  day  or  even  earlier.  It  would  be  better  to  operate 
even  before  the  abscess  is  fully  formed,  than  to  wait  too  long  and  give  it  a 
chance  to  rupture.  I  can  as  yet  scarcely  believe,  desj^ite  the  admirable 
results  of  antiseptic  laparotomy,  that  after  the  abscess  has  ruptured  and  a 
violent  general  peritonitis  has  developed,  the  operation  would  materially 
increase  the  chances  of  recovery.  Nor  must  we  forget  that  in  a  considerable 
proportion  of  cases  there  is  no  successful  effort  to  circumscribe  the  disease 
to  the  cjecal  region  even  for  a  short  time. 

It  will  be  seen,  therefore,  that  the  practical  duty  in  regard  to  this  disease 
is  to  devote  critical  study  to  the  symptoms  of  the  first  two  or  three  days,  so 
as  to  enable  an  earlier  diagnosis  to  be  established,  and  earlier  operations  to 
be  performed,  and  it  is  evident  that  the  paper  of  Dr.  Fitz,  when  we  have  it 
in  full,  will  prove  a  contribution  of  the  greatest  value  to  this  study. 

Dr.  I.  T.  Dana,  Portland,  Me. 

My  clinical  observation  has  led  me  to  feel  very  sure  that  while  sometimes, 
as  Dr.  Fitz  has  shown,  the  diagnosis  is  clear,  yet  there  are  a  good  many 
cases  in  which  the  symptoms  of  inflammation  of  the  appendix  are  latent.  I 
cannot  better  bring  out  this  idea  than  by  briefly  relating  a  case  which 
occurred  a  few  months  ago.  It  was  that  of  a  young  physician  of  great 
promise,  who  had  just  entered  upon  his  duties  as  interne  at  the  Maine 
General  Hospital.  On  Friday  morning  he  spent  two  and  a  half  hours  with 
me  in  making  the  round  of  the  hospital  and  in  the  work  of  clinical  instruc- 
tion. On  Saturday  morning  I  received  a  message  requesting  me  to  come  to 
see  him.  I  found  him,  to  my  horror,  liaving  a  general  peritonitis.  There 
was  tenderness  on  pressure  all  over  the  abdomen  ;  but  there  was  no  distinct 
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localization  of  symptoms  in  the  right  iliac  fossa.  "  I  think,"  he  said,  "  there 
may  be  rather  more  tenderness  on  the  right  side  than  the  left,  but  I  am  not 
sure."  The  thermometer  showed  a  temperature  of  102.5°,  which  varied  but 
little  during  the  next  two  days.  The  question  at  once  presented  itself,  What 
is  the  occasion  of  this  general  peritonitis  ?  I  excluded  the  idea  of  a  tuber- 
cular origin,  for  there  had  been  no  previous  indication  of  such  disease.  I 
excluded  the  possibility  of  an  old  intestinal  ulcer  which  had  perforated,  for 
there  had  been  no  chronic  trouble  with  the  bowels.  I  concluded  that  there 
had  probably  been  a  latent  inflammation  of  the  appendix,  and  that  per- 
foration had  taken  place.  The  progress  of  the  case  was  rapid,  and  he  died 
Monday  morning  at  four  o'clock.  In  less  than  seventy-two  hours  from  the 
time  we  finished  our  clinical  work  together  he  was  dead. 

The  autopsy  showed  general  peritonitis  and  perforative  inflammation  of 
the  aj^pendix  with  slight  gangrenous  inflammation  around  the  opening. 
Two  flattened  intestinal  concretions  were  found.  One  was  inside  of  the 
appendix  and  the  other  had  made  its  way  through  the  perforation. 

There  had  been  no  distinct  symptoms  preceding  the  attack  of  general 
peritonitis.  The  only  prodromic  symptoms  which  I  could  gather  were  these : 
Three  or  four  weeks  prior  to  this  attack  he  complained  of  feeling  poorly, 
and  attributed  it  to  biliousness.  I  gave  him  a  few  general  suggestions,  and  a 
week  later  he  said  he  was  feeling  all  right.  On  Friday  morning,  while 
helping  me  in  clinical  work,  he  had,  as  he  afterward  remarked  to  a  fellow 
student,  a  sudden  momentary  sense  of  faintness  and  nausea.  I  imagine,  in 
looking  back,  that  he  was  suflering  from  the  presence  of  these  concretions 
when  he  spoke  to  me  of  biliousness.  I  believe  that  perforation  occurred  at 
the  time  he  experienced  the  attack  of  momentary  faintness. 

This  illustrates  a  class  of  cases,  of  which  I  have  seen  several,  in  wliich  the 
inflammation  of  the  apjiendix  cseci  was  latent,  and  in  which  perforation  with 
general  peritonitis  was  the  first  thing  to  attract  attention. 

I  have  but  a  single  remark  more  to  make.  In  one  of  the  most  popular 
American  treatises  on  the  theory  and  practice  of  medicine,  edition  of  1880, 
a  low-down  pain,  with  tenderness  below  the  level  of  the  caecum,  as  low  as 
Poupart's  ligament,  extending  down  along  the  anterior  crural  nerve,  is  set 
forth  as  a  diagnostic  sign  of  appendicitis  as  distinguished  from  typhlitis. 
From  an  experience  in  a  large  number  of  cases,  I  do  not  believe  you  are 
more  likely  to  have  pain  in  the  region  of  Poupart's  ligament  and  extending 
down  the  thigh,  in  inflammation  of  the  appendix,  than  you  are  in  typhlitis 
from  impaction,  or  as  likely  as  in  perityplilitic  abscess.  I  think  that  such  a 
statement  is  misleading  and  injurious  to  students. 

Dr.  a.  L.  Loomis,  New  York. 

I  think,  Mr.  President,  that  we  are  under  great  obligations  to  Dr.  Fitz  for 
the  contribution  which  he  has  given  us.  This  is  a  positive  paper,  and  it  has 
given  us  some  positive  data  upon  which  we  may  base  our  modes  of  action  in 
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the  management  of  tliis  important  class  of  cases.  There  are  two  points  in 
Dr.  Fitz's  paper  which  seem  to  be  of  special  importance. 

First,  the  sharp  line  of  distinction  which  he  draws  between  perforation  of 
the  appendix  and  inflammation  of  the  csecum  and  its  adjacent  tissues.  He 
also  states,  with  great  clearness,  the  difficulties  which  surround  its  early  diag- 
nosis. It  has  seemed  to  me,  from  my  own  experience,  that  it  is  impossible 
by  the  ordinary  methods  of  examination  to  reach  an  early  diagnosis  in  the 
majority  of  these  cases.  Of  the  symptoms  complained  of  by  the  patient,  a 
chill,  or  a  chilly  sensation,  seems  to  be  the  earliest  indication  of  its  occur- 
rence. Pain,  when  it  occurs,  will  usually  be  localized  in  the  right  side,  but 
not  always.  The  statement  that  a  deep-seated  pain  in  the  right  iliac  fossa  is 
diagnostic,  has,  in  my  experience,  been  misleading. 

Some  years  ago,  recognizing  the  difficulties  of  its  early  diagnosis,  I  deter- 
mined that  in  the  next  case  that  came  under  my  observation,  I  should,  at  its 
outset,  place  the  patient  under  the  full  effect  of  an  anaesthetic  and  examine 
this  region  both  by  external  and  by  rectal  palpation.  In  the  first  case  which 
came  under  my  observation  a  chilly  sensation  had  preceded  my  visit  about 
twenty-four  hours.  There  was  no  evidence  at  that  time  of  extensive  local  or 
general  peritonitis.  By  conjoint  rectal  and  abdominal  examination  under  an 
ansesthetic,  I  satisfied  myself  that  there  was  tissue  infiltration  in  the  region 
where  I  expected  to  find  it,  and  I  gave  it  as  my  opinion  that  perforation  of 
the  appendix  had  already  occurred,  and  advised  an  immediate  operation.  I 
was  not  sustained  in  this,  and  within  twenty-four  hours  general  peritonitis 
occurred,  and  the  patient  died  on  the  fourth  day.  Twice  since  I  have  had 
the  opportunity  of  making  a  similar  examination  and  diagnosis,  although 
not  as  early  as  in  the  first  case.  In  one  case  the  examination  was  made  at 
the  end  of  the  second  day.  In  this  case  the  tumor  of  the  cellulitis  was  so 
distinct  that  the  physician  in  attendance  also  readily  recognized  it.  It  is  to 
be  remembered,  in  such  examinations,  that  the  vermiform  appendix  does  not 
occupy  the  same  position  in  every  individual,  and  its  position  is  very  apt  to 
be  abnormal  when  the  perforation  occurs.  Quite  often  it  is  found  as  far 
over  as  the  median  line. 

It  certainly  would  be  of  the  greatest  value  if  we  could  recognize  the  in- 
flammation of  the  vermiform  appendix  before  perforation  takes  place,  but 
I  dou)>t  if  that  is  possible.  From  my  examinations,  it  seems  to  me  that  there 
must  be  a  certain  amount  of  inflammation  and  oedema  of  the  adjacent  tissues 
before  the  inflammation  or  the  perforation  can  be  recognized.  The  position 
of  the  perforation  will  also  make  a  difference  in  the  location  of  the  tumor. 

There  seems  to  me  very  little  question  that,  if  ulceration  and  perforation  of 
the  vermiform  appendix  occur,  death  is  pretty  certain  to  follow  if  the  patient 
is  allowed  to  go  on  under  the  course  usually  adopted.  If  Dr.  Fitz's  pajier 
stimulates  us  to  more  careful  examinations  wlien  the  first  symptoms  manifest 
themselves,  it  will,  I  am  sure,  lead  to  great  results.  When  we  have  that 
peculiar  expression  of  countenance  which  tells  us  of  some  serious  abdominal 
lesion,  when  there  is  rigidity  of  the  muscles  of  the  right  side  of  the  abdomen,. 
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when  there  are  the  changes  in  the  pulse  which  so  often  are  present  early,  it 
seems  to  me  that  every  means  at  our  command  should  be  employed  to  make 
an  early  diagnosis.  The  suggestion  in  the  paper,  of  placing  the  patient  under 
an  anaesthetic  and  making  the  examination  complete  at  that  time,  I  believe 
will  enable  us  in  many  instances  to  reach  an  early  diagnosis,  when  we  would 
be  in  doubt  without  it. 

As  regards  the  time  of  operation,  I  am  confident  that  it  should  be  performed 
as  early  as  the  perforation  occurs,  if  it  can  be  made  out.  It  is  dangerous  to 
wait  even  twentj'^-four  or  thirty-six  hours.  It  is  certain  that  as  soon  as  the 
intestinal  gases  escape  into  the  peritoneal  cavity,  a  fatal  peritonitis  will  be 
established ;  for  if  there  is  one  thing  more  certain  than  another  to  excite 
general  peritonitis,  it  is  the  escape  of  intestinal  gas  into  the  peritoneal  cavity. 
It  is  not  an  extension  of  inflammation  by  contiguity  of  tissue.  Twenty-four 
or  forty-eight  hours  will  certainly  terminate  the  case  after  the  passage  of 
intestinal  gas  into  the  peritoneal  cavity.  We  have  no  right  to  wait  that  time, 
if  the  diagnosis  is  reasonably  certain. 

Dr.  W.  W.  Johxstox,  Washington. 

It  may,  perhaps,  fall  within  the  scope  of  this  discussion  to  allude  to  an 
example  of  one  of  the  modes  of  termination  of  perityphlitic  suppuration,  as 
illustrating  the  importance  of  early  operation. 

The  patient,  a  boy,  twelve  years  of  age,  had  sufiered  from  symptoms  point- 
ing to  typhlitis,  with  the  subsequent  formation  of  a  tumor.  When  I  first  saw 
him  he  had  ^been  ill  for  some  weeks,  was  very  much  emaciated,  and  had 
hectic  fever  and  dyspnoea.  The  right  pleural  cavity  contained  a  large  quantity 
of  liquid.  A  considerable  quantity  of  pus  was  removed  by  aspiration,  but 
only  temporary  relief  was  afforded,  and  the  patient  died  from  exhaustion  one 
week  later. 

The  autopsy  showed  that  the  pus  had  its  origin  behind  the  ccecum, 
whence  it  travelled  upward  behind  the  liver,  perforating  the  diaphragm,  and 
accumulating  within  the  pleural  cavity.  Such  cases  and  such  a  result  would 
be  rare  at  the  present  time,  owing  to  early  operative  interference,  which  now 
is  so  commonly  employed. 

Dr.  E.  G.  Jakeway,  New  York. 

I  have  seen  certain  comparatively  rare  attendants  of  this  process.  The 
most  interesting  was  one  showing  the  difliculty  of  coming  to  a  correct  con- 
clusion. This  wa-s  the  case  of  a  young  man  who  had  had  colicky  pains 
and  a  certain  amount  of  abdominal  distress,  with  a  continued  febrile  process. 
Before  a  clinical  class,  I  took  up  the  consideration  of  the  cause  of  the  fever, 
and  spent  a  good  deal  of  time  over  the  case.  Two  things  were  particularly 
considered — internal  abscess  of  some  kind,  and  tuberculosis.  The  urine  and 
the  evacuations  of  the  bowels  were  examined  for  pus.  The  lungs  were  ex- 
amined for  abscess.  The  middle  ear  was  also  examined.  The  liver  was  found 
to  be  apparently  normal,  and  there  was  no  perihepatitis.     Nothing  could  be 
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made  out  in  the  region  of  the  appendix,  though  very  carefully  examined. 
I  was  inclined  to  consider  it  a  case  of  internal  abscess,  but  in  the  absence  of 
any  evidence  of  such  a  lesion,  I  thought  that  possibly  it  might  be  a  case  of 
tuberculosis.  I  said  to  the  class  that  if  meningeal  trouble  should  develop, 
the  man  become  unconscious  and  have  convulsions,  we  should  make  the 
diagnosis  of  tuberculosis.  The  man  did  have  convulsions,  passed  into  coma, 
and  died. 

At  the  autopsy  we  found  trouble  in  the  vermiform  appendix.  There  was 
evidence  of  old  ulceration.  It  was  glued  to  the  brim  of  the  pelvis.  There 
was  a  spot  of  local  inflammation,  not  larger  than  the  end  of  my  finger,  press- 
ing on  the  ileo-colic  vein.  This  was  the  seat  of  thrombosis,  as  was  also  the 
portal  vein.  Multiple  abscesses  were  found  in  the  brain  and  in  the  liver. 
This  case  shows  one  of  the  difficulties  we  meet  with  in  diseases  of  the  ap- 
pendix. 

It  seems  to  me  that  we  may  make  three  divisions  of  these  cases  :  1,  those 
in  which  general  peritonitis  is  immediately  excited ;  2,  those  where  a  localized 
peritonitis  is  set  up ;  and,  3,  those  in  which  a  cellular  tissue  inflammation, 
with  or  without  suppuration,  is  caused.  In  my  experience,  the  cases  have 
belonged  to  one  of  these  three  types. 

As  regards  those  cases  in  which  there  is  a  cellular  tissue  inflammation, 
with  or  without  suppuration,  in  many,  especially  those  going  on  to  recovery, 
we  are  not  able  to  say,  first,  whether  it  was  an  inflammation  of  the  appendix, 
or,  if  it  were,  whether  or  not  there  was  perforation.  All  that  we  can  say  is 
that,  as  a  result  of  some  process  in  the  caecum  or  appendix,  there  probably 
has  been,  as  a  secondary  result,  inflammation  of  the  cellular  tissue.  In  many 
of  these  cases,  it  seems  to  me  that  the  condition  is  similar  to  that  seen  in  a 
gum-boil  of  small  size.  As  there  we  have  a  great  deal  of  swelling  with  a 
small  quantity  of  pus,  so  here,  as  the  result  of  a  small  ulcer,  there  is  a  great 
deal  of  inflammatory  oedema,  and  this  we  meet  with  in  many  cases  going  on 
to  recovery.  We  do  not,  as  a  rule,  have  a  real  abscess  in  these  cases.  When 
such  occur,  surgical  jirocedures  and  spontaneous  perforation  aflbrd  relief.  I 
have  seen  cases  which  opened  into  the  caecum,  recover. 

The  next  class  of  cases  is  that  in  which  the  accumulation  of  pus  is  circum- 
scribed in  the  peritoneal  cavity.  It  may  be  large  or  small.  Under  these 
circumstances,  we  should  operate  as  soon  as  there  is  pus. 

In  another  class,  the  result  of  disease  of  the  appendix  with  perforation  is 
general  peritonitis,  perhaps  beginning  as  a  localized  peritonitis,  and  quickly 
spreading. 

The  difficulty  is  to  distinguish  between  those  cases  in  which  we  are  going 
to  have  a  localized  peritonitis  and  those  in  which  there  is  simply  a  cellular 
tissue  inflammation.  They  may  begin  with  the  same  symptoms.  The  tem- 
perature may  be  a.s  high  with  a  cellular  tissue  inflammation  as  in  the  other 
types.  In  certain  of  these  cases  of  peritonitis  following  vermiform  appendix 
trouble,  we  do  not  have  the  pain  and  tenderness  localized  in  that  area.  In 
one  case  the  pain  was  referred  to  the  left  side,  and  no  pain  and  tenderness  to 
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the  right  iliac  region.  Even  when  peritonitis  occurs,  we  may  see  persons 
deceived  by  the  absence  of  pain  and  tenderness,  particularly  if  small  quan- 
tities of  opium  have  been  given. 

Another  interesting  symptom  which  I  have  seen,  which  seems  to  indicate 
close  proximity  to  the  peritoneum,  is  pain  on  micturition.  I  have  known 
several  such  cases  to  be  mistaken  for  the  passage  of  renal  calculi.  In  one 
case  the  patient,  who  was  a  physician,  supposed  that  the  trouble  was  in  the 
bladder. 

In  regard  to  the  abnormal  position  of  the  appendix,  I  have  also  seen  this. 
In  one  case,  it  was  turned  up  and  behind  the  caecum.  Xo  exploration  in  the 
abdominal  cavity  would  have  disclosed  it.  The  perforation  was  behind  the 
csecum  in  the  little  pocket  of  peritoneum  enclosing  the  appendix.  There 
was  about  a  teaspoonful  of  pus,  bounded  by  the  omentum,  a  knuckle  of  the 
ileum,  and  the  colon. 

There  is  one  fact  that  has  struck  me :  I  have  not  seen  it  absent,  unless 
marked  tympanites  had  developed.  If  the  region  of  the  caecum  is  carefully 
examined,  there  can  generally  be  found  at  some  point  a  feeling  of  deep-seated 
induration.  It  may  be  over  only  a  limited  area,  but  at  that  point  there  is 
tenderness.  This,  however,  does  not  help  one  to  discriminate  between  the 
different  classes. 

I  have  now  under  observation  a  case  in  which  there  have  been  induration, 
fever,  and  vomiting,  in  which  two  epileptiform  convulsions  occurred  during 
the  attack.  The  patient  had  never  had  convulsions  before,  and,  as  the  process 
has  disappeared,  they  have  not  recurred.  In  a  child,  we  should  say  that  these 
were  reflex  ;  and  we  might  say  the  same  in  this  man,  who  is  twenty  years  of 
age. 

In  a  case  which  I  have  seen  lately,  the  attack  was  followed  by  paralysis, 
first  of  the  leg  and  then  of  the  arm.  This  has  come  on  within  one  year  of 
the  original  seizure.  In  that  case,  the  patient  was  supposed  to  have  had 
typho-malarial  fever.  This  was  followed  by  swelling  in  the  right  iliac 
fossa,  which  is  said  to  have  reached  the  size  of  a  fa^tus  at  seven  months. 
Suddenly  perforation  into  the  caecum  occurred  with  a  discharge  of  pus,  and 
the  patient  recovered.  I  have  seen  one  case  of  multiple  abscess  of  the  liver 
from  a  small  ulcer  of  the  caecum,  half  an  inch  in  diameter.  I  have  seen  one 
case  of  multiple  abscess  following  perityphlitis.  Then  there  was  abscess  of 
the  liver  in  the  case  described  of  thrombosis  of  the  ileo-caecal  vein. 

Dr.  Fitz.  I  have  read  merely  abstracts  from  the  paper,  in  which  many 
of  the  points  considered  in  the  discussion  are  treated  at  length. 

So  impressed  have  I  been  with  the  obscurity  of  the  signs  of  incipient  in- 
flammation of  the  appendix,  referred  to  by  Dr.  Pepper,  that  no  attempt  has 
been  made  to  consider  the  process  until  there  was  evidence  that  perforation 
had  taken  place. 

The  diagnostic  importance  of  an  appreciation  of  the  local  pain,  the  slight 
degree  of  fever,  and  the  appearance  of  a  tumor,  in  their  defined  relation  to 
each  other,  seems  to  be  very  great.     So  far  as  the  discovery  of  a  sensitive 
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spot  is  concerned,  I  think  that  too  much  stress  cannot  be  laid  on  what  Dr. 
Janeway  has  stated.  Although  pain  may  be  complained  of  in  different  situa- 
tions, it  is  extremely  desirable  that  palpation  should  be  exercised  over  the 
cagcal  region.  As  Dr.  Loomis  has  emphasized,  the  cases  are  numerous  in 
which  the  use  of  an  anaesthetic  would  aid  in  the  diagnosis  of  the  tumor,  which 
may  be  so  situated  that  palpation  of  the  abdominal  walls  fails  to  disclose  its 
presence. 
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PKOFESSOR  OF  OBSTETRICS,   ETC.,  TJNIVERSITT  OF  THE  CITY  OF  NEW  YORK. 


The  purpose  of  this  paper  is  the  consideration  of"  those  inflamma- 
tory masses  found  about  the  roof  of  the  vagina,  generally  to  the  sides 
of  the  uterus,  sometimes  behind,  and  but  very  rarely  in  front  of  it. 
These  are  described  under  the  headings  "  pelvic  cellulitis "  and 
"  pelvic  peritonitis  "  in  the  works  usually  used  by  the  English-speaking 
members  of  our  profession,  and  from  the  time  they  were  first  noted 
and  described  have  been  the  subject  of  controversy. 

Let  it  be  understood  that  I  exclude  the  results  of  hsematocele,  of 
fibroid  tumors  of  the  uterus,  of  tubercle  and  cancer,  of  extrauterine 
pregnancy,  and  disorders  of  the  rectum  and  bladder,  conditions  which 
may  simulate  the  masses  in  question,  but  with  histories  and  signs  so 
diiferent  as  to  preclude  the  chances  of  confounding  them  at  the  bedside. 

At  first,  as  is  seen  in  the  paper  of  Doherty,  read  before  the  Obstet- 
rical Society  of  Dublin,  May  5, 1842,  and  that  of  Fleetwood  Churchill, 
read  before  the  Surgical  Society  of  Dublin,  January  28,  1843,  all 
that  was  claimed  was,  that  such  masses  were  found  in  parturient  women 
chiefly,  but  in  the  non-parturient  occasionally,  and  as  Churchill,  in 
particular,  pointed  out,  that  they  resulted  sometimes  in  an  abscess;  no 
attempt  seems  to  have  been  made  to  differentiate  the  point  of  develop- 
ment for  such  morbid  products,  the  writers,  in  the  main,  resting  satis- 
fied with  the  assertion  that  they  belonged  to  the  uterine  appendages. 
As  Churchill  says :  "  I  shall,  therefore,  speak  of  the  disease  as  affect- 
ing the  uterine  appendages,  bo  they  Fallopian  tubes,  broad  ligaments, 
or  ovaries,  one  or  all — nay,  as  extending  itself  sometimes  to  the  neigh- 
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boring  cellular  tissue."  Years  before  this,  the  affection  had  been 
described  imperfectly  by  La  Motte  and  Puzas ;  but  it  was  not  until 
the  times  of  Aran,  Nonat,  Bernutz,  and  Simpson,  that  a  determined 
effort  was  made  to  settle  the  important  question  as  to  the  point  of 
development  and  the  line  of  propagation  of  these  products  of  inflam- 
mation. Nonat  maintained  that  the  point  of  development  was  the 
cellular  tissue  adjacent  to  the  uterus,  beneath  the  peritoneum.  Ber- 
nutz denied  that  any  periuterine  inflammatory  mass,  "phlegmons"  as 
they  were  called,  could  belong  to  the  cellular  tissue  immediately 
adjacent  to  the  uterus,  but  admitted  the  possibility  of  implication  of 
this  tissue,  secondary  to  a  pelvic  peritonitis,  and  conceded  the  exist- 
ence of  phlegmons  in  the  cellular  tissue  between  the  layers  of  the 
broad  ligaments — his  conclusions  being  that  the  periuterine  masses, 
which,  during  life,  presented  all  the  symptoms  of  the  so-called  "  peri- 
uterine phlegmons,"  or  "cellulitis,"  were  formed  by  the  pelvic  viscera 
being  matted  together  by  the  peritoneal  adhesions  and,  consequently, 
that  such  masses  were  in  the  peritoneal  cavity. 

His  words  are  :  "I  find  that  the  tumor,  found  after  death,  is  formed 
by  various  intrapelvic  viscera  being  matted  together  as  a  consequence 
of  the  inflammation,"  and  concludes  that  the  inflammation  of  the 
pelvic  peritoneum  is  alwaj'^s  symptomatic,  and  that  it  is  generally  so 
of  inflammation  of  the  ovaries  or  tubes;  and,  comparing  the  post- 
mortem lesions  with  the  symptoms,  was  led  to  the  belief  that  the  ma- 
jority of  the  more  important  symptoms  were  attributable  to  pelvic 
peritonitis,  while  the  uterine  and  tubo-ovarian  affections,  although  of 
much  more  importance,  were  only  indicated  obscurely.  He  then  goes 
on  to  relate  a  number  of  cases  to  corroborate  his  views — several  of  the 
series,  notably  the  first,  being  particularly  interesting  to  us  now,  as 
they  so  clearly  illustrate  pyosalpinx  and  pelvic  abscess  as  a  direct 
result  of  the  tubal  inflammation. 

These  conclusions  have  been  singularly  verified  by  the  observations 
of  the  present  day,  and  Bernutz  may  be  said  to  be,  if  not  the  first,  at 
least  the  most  dogmatic  and  precise  advocate  of  tubal  disease  as  a 
factor  in  the  pelvic  disorders  of  women. 

It  was  not  to  be  supposed  tliat  his  statements  would  pass  unques- 
tioned ;  they  were  combated  chiefly  by  the  English  schools,  mainly  by 
Sir  James  Simpson.  The  condition  which  Bernutz  described  was 
one  so  rarely  fatal  that  but  few  chances  of  post-mortem  examinations. 
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especially  in  the  early  stages  of  the  disease,  were  offered.  Where  the 
eases  did  die,  it  was  in  consequence  of  the  disorder  passing  on  to  the 
stage  of  abscess,  and  in  these  the  involved  tissues  were  so  altered  and 
intermixed  with  false  membrane  that  it  was  difficult,  and  even  impos- 
sible, to  determine  the  precise  origin  of  the  inflammation.  On  the  other 
hand,  his  opponents  had  many  opportunities  among  the  numerous 
deaths  from  puerperal  inflammation  to  demonstrate  the  existence  of 
inflammatory  swellings  in  the  area  of  cellular  tissue  adjacent  to  the 
uterus.  Still,  enough  was  accomplished  to  make  it  certain  that  the 
masses  in  question  were  sometimes  in  the  peritoneal  cavity,  that  pos- 
sibly they  might  be  the  result  of  the  extension  of  salpingitis,  and  that 
they  might  end  as  intraperitoneal  abscesses.  Out  of  this  grew  an 
attempt  to  differentiate  the  conditions  clinically,  and  by  some  writers 
the  lateral  periuterine  masses  wei'e  classed  as  instances  of  cellulitis, 
while  those  posterior  to  the  uterus  were  classed  as  instances  of  peri- 
tonitis ;  but  still  the  tubes  were  largely  ignored.  Then  came  certain 
observations  made  by  Emmet  and  Schultze,  to  the  effect  that  the  cel- 
lular tissue  of  the  utero-sacral  ligaments  was  often  involved,  so  that 
retrouterine  masses  were  by  some  again  regarded  as  instances  of  cel- 
lulitis, and  were  called  "parametritis  posterior."  Here  the  subject 
rested  when  Mr.  Tait  began  his  work.  Then,  for  the  first  time,  the 
views  of  Bernutz  were  put  in  the  way  of  verification,  for  it  became 
possible  to  check  the  results  of  bimanual  vaginal  examination  by 
direct  digital  exploration  of  the  intrapelvic  regions. 

In  the  winter  of  1883  Dr.  Emmet  presented  to  the  Obstetrical 
Society  of  New  York  several  specimens  of  diseased  tubes  which  Mr. 
Tait  had  given  him  ;  and,  in  answer  to  questions  by  the  members  as 
to  the  method  of  diagnosis,  said  that  the  tumors  which  such  tubes  and 
their  surroundings  made  in  the  pelvis,  were  regarded  by  Mr.  Tait  as 
identical  with  those  which  we,  in  this  country,  had  viewed  as  due  to 
"cellulitis"  and  "peritonitis."  (See  Obstetrical  Society  Reports, 
Dec.  5,  1882.)  A  week  later  (Dec.  21,  1882)  Dr.  Gaillard  Thomas 
read  a  paper  before  the  Academy  of  Medicine,  reporting  four  cases 
which  he  viewed  as  corroborating  this  and  other  positions  of  Tait. 

Dr.  Wylie,  on  January  21,  1885,  read  an  interesting  paper  bearing 
upon  the  subject  before  the  New  York  Academy  of  Medicine,  and  has 
since  followed  it  by  another  before  the  New  York  State  Society.  In 
both  he  commits  himself  to  a  belief  in  the  identity  of  so-called  chronic 
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"cellulitis  "  and  salpingitis.  It  is  plain,  then,  that  this  opinion  is  rife.^ 
It-only  remains  to  substantiate  it.  After  hearing  Dr.  Emmet's  state- 
ment, and  Dr.  Thomas's  report,  my  attention  was  fixed  upon  all  such 
cases  that  came  before  me.  My  ward  in  Bellevue  Hospital  is  the 
recipient  of  many  patients  suffering  from  "cellulitis"  and  peritonitis, 
of  all  origins  and  in  all  stages ;  and  the  sufferers  coming  there  are 
such  (working-women)  as  are  peculiarly  exposed  to  the  causes  of 
pelvic  inflammation.  My  conclusions  gradually  shaped  themselves  in 
the  direction  indicated  by  the  English  surgeon,  so  that  during  the 
winters  of  1883,  1884,  and  1885,  I  shifted  my  position  to  the  doc- 
trine that  tubal  disease  is  the  principal  factor  in  so-called  pelvic  cellu- 
litis and  pelvic  peritonitis,  adopting,  in  the  main,  the  central  idea 
enunciated  by  Bernutz  twenty-five  years  ago.  As  time  has  passed, 
this  view  has  become  more  fairly  fixed,  so  that  now  I  regard  peri- 
uterine inflammation  as  a  dependency  of  salpingitis,  and  hold  with 
Bernutz  that  in  the  symptomatology  of  these  masses,  "  The  majority, 
and  the  more  important  symptoms,  are  attributable  to  pelvic  perito- 
nitis, Avhile  the  uterine  or  tubo-ovarian  affection,  although  of  much 
more  importance,  is  indicated  only  by  obscure  symptoms." 

The  salient  question,  then,  is  this :  What  are  tJie  inflammatory 
masses  commonly  met  with  about  the  uterus  and  the  broad  liga- 
ments ?  Are  they  the  result  of  parametritis  (pelvic  cellulitis),  derived 
directly  from  the  uterus  and  vagina,  through  the  medium  of  the 
parenchyma,  the  lymphatics,  or  the  veins,  or  are  they  the  result  of  a 
perimetritis  (pelvic  peritonitis),  derived  from  the  uterus  through  the 
medium  of  the  tubes  ? 

In  this  inquiry,  the  position  which  I  desire  to  occupy,  Mr.  Presi- 
dent, is  this  : 

1.  That  the  inflammatory  masses  commonly  found  about  the  uterus, 
and  which  are  described  under  the  headings  "pelvic  cellulitis"  and 
"pelvic  peritonitis,"  are  the  result  of  salpingitis  plus  peritonitis — 
the  tubal  disease  being  the  direct  result  of  disease  of  the  uterus ;  that 
sucli  masses  are  composed  of  the  tubes  and  ovaries  with  sometimes 
adjacent  viscera,  the  whole  being  united  by  recent  or  organized  lymph, 
the  interspaces  in  acute  cases,  and  sometimes  in  chronic  cases,  being 
filled  with  a  serous  exudate ;  that  such  swellings  may  be  augmented 

1  In  1876  a  valuable  papoi-  was  read  by  Nooggerath  lioforo  tlui  American  Gynecological  Society  upon 
tbe  effect  of  goaorrhoea  in  women.  In  this  he  showed  how  frequently  tubal  disease  and  peritonitis 
resulted. 
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by  secondary  infiltration  of  the  adjacent  subperitoneal  connective 
tissue,  but  such  infiltrations  are  subordinate  in  extent  and  influence  to 
the  peritoneal  inflammation. 

2.  That  these  masses  do  not  originate  directly  from  the  uterus  or 
vagina  as  a  cellulitis,  except  as  the  consequence  of  an  evident  septi- 
cemia, engrafted  upon  those  organs  after  an  abortion,  a  miscarriage,  a 
labor,  or  after  some  operation  ;  and  that  even  in  such  cases  it  is  more 
than  probable  that  salpingitis  and  peritonitis  will  be  associated  with 
and  predominate  over  the  cellular  inflammation  ;  and  that  when  these 
masses  do  begin  as  a  cellulitis  (the  patient  surviving  the  septicaemia), 
they  rapidly  tend  to  suppuration ;  that  they  end  very  rarely  in  the 
indurations  or  swellings  under  consideration  in  this  paper. 

It  is  admitted  by  all  that  the  vagina,  and  chiefly  the  uterus,  are  the 
starting-points  for  the  swelling ;  some  hold  that  the  ovaries  are,  but 
this  I  will  not  consider,  as  I  do  not  think  that  the  proofs  of  primary 
ovarian  inflammation,  outside  of  tubercular  and  cancerous  deposits, 
being  the  initial  factor  in  the  production  of  the  swellings  in  question, 
are  conclusive,  too  few  of  the  reports  being  explicit  in  excluding 
previous  salpingitis. 

The  uterus  and  vagina  being,  then,  the  clearly  admitted  sources  of 
the  disorder,  the  question  is,  In  what  way  does  the  inflammation  travel 
outward  ? 

Through  the  tubes  to  the  peritoneum,  salpingitis ;  by  way  of  the 
lymphatics,  lymphangitis ;  by  the  veins,  phlebitis ;  or,  directly, 
through  the  parenchyma  of  the  organs. 

In  one  or  the  other  of  these  ways,  or  by  a  combination  of  two,  or 
all,  inflammation  travels  from  the  genital  tract  outward. 

In  the  first,  it  gains  direct  access  to  the  cavity  of  the  peritoneum  ; 
in  the  other,  by  running  in  a  morc  indirect  way.  Let  us  inquire  as  to 
which  is  the  usual  path.  In  septicaemia,  it  travels  by  all.  Excluding 
this  condition,  it  travels  outward  by  way  of  the  tubes.  One  of  the 
most  efiective  blows  struck  in  favor  of  this  last  assertion  was  the  dis- 
covery of  the  extreme  rarity  of  acute  metritis  in  the  non-pregnant 
uterus.  But  the  question  of  transmission,  by  way  of  the  lymphatics 
and  veins,  is  not  so  easily  regulated. 

Admitting  then,  for  septicj^mia,  a  transmission  by  all  the  routes, 
will  it  apply  to  all  of  the  puerperal  inflammations,  or  to  all  of  the  non- 
puerperal ?     The  large    majority  of  these  masses   are  preceded  and 
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accompanied  by  symptoms  of  simple  infiltration.  Are  such  symptoms 
the  expression  of  so  serious  conditions  as  lymphangitis  and  phlebitis  ? 
The  history  of  such  conditions,  when  developed  in  connection  with 
the  inflammations  of  other  organs,  forbids  us  so  thinking. 

Let  us  look  at  this  subject  from  the  standpoint  of  analogy,  and 
then  examine  the  facts  bearing  upon  it. 

When  an  inflammation  is  started  in  the  vagina,  as  in  gonorrhoea,  or 
from  any  irritating  substance,  it  is  a  matter  of  daily  experience  that 
it  tends  to  follow  the  mucous  membrane  into  the  uterus,  and  it  would 
be  sinoular  if  that  inflammation,  after  covering  the  endometrium, 
should  stop  at  the  tubal  entrance.  If  these  tubes  are  capable  of 
admitting  the  passage  of  spermatozoa  and  ova,  their  natural  office, 
surely  they  Avould  seem  the  easiest  path  of  transit  of  the  usual  inflam- 
matory process  found  in  the  uterus.  There  is  one  very  suggestive 
fact  with  this  question  which  has  been  the  subject  of  considerable 
thought  on  my  part.  It  is  this :  If  cellulitis  is  so  common  about 
the  uterus,  why  is  it  so  uncommon  about  other  organs  ?  Let  us,  in 
order  that  the  analogy  may  be  as  perfect  as  possible,  look  into  the 
behavior  of  the  cellular  tissue  adjacent  to  other  pelvic  viscera. 

Take,  first,  the  genito-urinary  tract  of  the  male,  and  pass  in  review 
all  the  inflammatory  conditions  to  which  it  is  subject — their  course 
is  definite,  with  frequent  extension  along  the  various  mucous  surfaces, 
but  with  rarely  an  implication  of  the  cellular  tissue  about  the  organs. 

Take  the  prostate  gland,  which,  in  point  of  structure,  is  more 
nearly  allied  to  the  uterus  than  any  other  organ,  and  see  what  the 
history  of  its  inflammation  is.  How  often  do  we  find  cellulitis  as  a 
result  of  inflammation  ? 

Take  the  penis,  which  is  a  mass  of  venous  sinuses  :  how  often  do  we 
have  phlebitis  as  a  result  of  its  inflammations  ?  We  do  have  impli- 
cation of  the  cellular  tissue  immediately  adjacent  to  the  urethra,  the 
submucous  tissue,  but  how  often  docs  it  extend  to  tlie  cellular  tissue 
entering  into  the  composition  of  the  entire  organ  ? 

Given  a  gonorrhcEa,  or  an  inflammation  the  result  of  some  trauma- 
tism, and  see  how  it  will  extend  to  every  mucous  tract — to  the  kidney 
on  the  one  hand,  to  the  testicle  on  the  other — and  how  rarely  are  any 
of  the  cellular  planes  about  these  various  organs  involved  to  any 
appreciable  degree. 

1  ake  the  bladder  and  study  its  inflammations — certainly  they  are 
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common  enough.  Look  next  at  the  rectum,  affected,  for  instance, 
■with  the  ulcers  of  dysentery,  and  how  often  will  you  find  inflammatory 
swellings  in  the  folds,  or  at  the  base  of  the  meso-i-ectum  ? 

It  is  hard  to  understand  that  inflammation  will  behave  so  differently 
in  the  uterus  from  that  which  occurs  in  connection  with  these  organs. 
It  is  much  easier  to  believe  that  inflammation  here  will  follow  the 
same  law,  and  travel  in  general  along  the  mucous  surfaces  into  the 
tubes  and  out  at  their  extremities.  Here  a  suggestive  fact  relates  to 
the  ureters.  These  canals,  in  their  course  across  the  floor  of  the  pelvis, 
pass  through  much  of  that  cellular  tissue  in  which  those  upholding 
the  doctrine  of  cellulitis  have  located  these  masses.  If  they  are  right, 
it  is  strange  that  the  ureters  are  so  rarely  constricted ;  no  other  flaccid 
canal,  surrounded  by  indurated  masses  of  new  tissue,  would  be  likely 
to  fare  so  well.  With  the  masses  in  the  peritoneal  cavity,  these  canals 
are  simply  pushed  against  the  yielding  pelvic  floor.  With  such 
masses  at  the  base  of  the  broad  ligament  and  about  the  cervix,  con- 
striction or  compression  of  the  ureters,  with  dilatation  above  the  con- 
striction, and  the  inevitable  results  to  the  kidneys,  would  be  a  far 
more  common  condition  in  the  female  than  post-mortem  examinations 
show. 

But  after  all,  such  arguments,  while  useful  and  suggestive,  are  not 
conclusive.  The  facts  of  the  autopsy  and  operating  rooms  are  the 
pivots  of  our  faith  in  medical  science. 

Let  me,  then,  call  your  attention  to  this  fact :  In  a  large  number  of 
post-mortem  examinations  made  in  the  dead-house  of  Bcllevue  Hos- 
pital, it  is  noticed  tliat,  excepting  those  patients  who  have  died  of 
septicaemia,  it  is  rare  to  find  pelvic  cellulitis,  unless  the  cellulitis 
be  clearly  secondary  to  a  previous  inflammation  of  the  pelvic  peri- 
toneum. On  the  other  hand,  nothing  is  more  common  than  to  find 
evidences  of  peritonitis  about  the  ends  of  the  tubes,  and  it  is  notice- 
able that  in  such  cases  the  evidences  of  such  inflammation  diminish 
as  you  leave  the  extremities  of  the  tubes;  that  the  cellular  tissue 
about  the  uterus  and  in  the  broad  and  utero-sacral  ligaments  does  not 
present  evidences  of  inflammation,  or,  if  it  does,  such  evidences  are 
confined  to  that  immediately  underlying  the  peritoneum,  and  diminish 
and  disappear  as  the  uterus  is  approached.  In  these  cases  the  tubes 
always  show  implication. 

In  other  words,  the  post-mortem  evidences  of  periuterine  inilamma- 
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tion  are  commop,  and  these  evidences  are  such  as  to  show  that  the 
inflammation  is  a  product  of  salpingitis,  and  not  secondary  to  cellu- 
litis, and  that  if  cellulitis  is  present,  it  is  either  secondary  to  perito- 
nitis, or  else  is  a  lesion  of  septicaemia,  in  common  with  those  which 
belong  to  that  disorder  when  originating  in  other  structures  of  the 
body. 

In  this  connection,  it  is  well  to  quote  the  words  of  Dr.  Coe,  the 
pathologist  to  the  Woman's  Hospital  of  New  York  :' 

"  Of  half  a  dozen  fatal  cases  of  hystero-trachelorrhaphy  and  incision  of  the 
cervix,  in  which  I  have  enjoyed  the  rare  opportunity  of  studying  carefully 
the  sequences,  in  every  instance  the  cause  of  death  was  acute  diffuse  perito- 
nitis. The  inflammation  could  be  traced  straight  up  from  the  wound  along 
the  mucous  membrane  of  the  uterus  as  an  endometritis,  along  the  tubes  as  a 
pyosalpinx,  and  then  to  the  peritoneal  cavity.  In  none  of  these  cases  was 
there  any  evidence  of  acute  cellulitis,  although  old  cicatrices  were  not 
wanting." 

On  pages  71  and  73,  Dr.  Coe  makes  other  suggestive  statements; 
speaking  of  the  results  of  limited  inflammation  in  the  pelvis,  as 
observed  after  death,  he  says  : 

"My  attention  was  early  directed  to  the  subject  by  Dr.  W.  H.  Welch,  who 
has,  for  years,  been  seeking  positive  proof  of  the  existence  of  circumscribed 
indurations  in  the  vicinity  of  the  uterus  resulting  from  cellulitis.  Judging 
by  a  letter  received  from  him  a  few  days  since,  I  infer  that  he  is  still  sceptical 
as  to  their  existence.  I  do  not  go  so  far  as  that.  By  far  the  greater  number 
of  these  indurations  are  situated  high  up  in  the  broad  ligaments,  and  consist 
of  cicatricial  masses,  mostly  confined  to  the  peritoneum,  of  tubes  or  ovaries 
surrounded  by  old  adhesions,  or  occasionally  of  an  imprisoned  knuckle  of 
intestine.  The  thickening  of  the  utero-sacral  ligaments,  so  frequently  alluded 
to  in  works  on  gynecology,  has,  when  carefully  dissected  out,  proved,  in  my 
experience,  to  be  due,  not  so  much  to  a  disease  of  the  connective  tissue  of 
these  ligaments,  as  to  a  cicatricial  condition  of  the  peritoneum  covering 
them.  The  indurations  at  the  bases  of  the  broad  ligaments  have  been  the 
special  objects  of  my  search.  I  confess  that  I  have  rarely  (perhaps  half  a 
dozen  times)  found  thickenings  in  the  cadaver  which  should  be  rei'erred  to  a 
pure  and  straightforward  cellulitis.  ...  In  by  far  the  greater  number  of 
cases,  where  a  well-marked  laceration  of  the  cervix  is  present,  there  is  abso- 
lutely no  induration  whatever  in  the  broad  ligaments." 

Let  me  now  off'er  the  record  of  sixteen  patients  in  whom  the  symp- 
toms and  signs  present  were  those  of  "pelvic  ccHiditis"  and  "pelvic 

1  Transactions  of  Alumni  Association  Wnniiiii's  llos|iitiil,  p.  80. 
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peritonitis,"  but  in  Avhom  abdominal  section  showed  salpingitis,  peri- 
ovaritis, and  peritonitis.  In  two  of  the  cases  there  was  slight  cede- 
matous  swelling  of  the  cellular  tissue  in  the  broad  ligament,  just 
beneath  the  spot  at  which  an  inflamed  tube  had  rested ;  in  the 
remainder  the  most  careful  examination  failed  to  detect  the  slightest 
induration  or  swelling  in  any  part  of  the  cellular  tissue  that  lay  about 
the  uterus  or  between  the  peritoneal  layer  of  the  ligaments. 

The  method  of  examination  pursued  was  the  following :  Bimanual 
vaginal  exploration  of  the  uterus  and  its  surroundings  was  employed 
in  each  case,  both  before  and  after  the  operation. 

Before  the  operation  indurated  sensitive  masses  were  present  about 
the  uterus  in  each  patient,  and  the  mobility  of  the  organ  was  impaired 
to  a  greater  or  less  degree.  After  the  operation  the  masses  could  not 
be  found  in  a  single  case,  and  the  mobility  of  the  uterus  was  restored 
to  about  its  normal  range  in  nearly  every  instance.  During  the  oper- 
ation two  fingers  were  placed  astride  the  broad  ligaments,  every 
portion  being  thus  readily  explored.  The  entire  pelvic  floor  was 
likewise  examined  by  touch,  and  whenever  the  method  seemed  incom- 
plete the  opposing  fingers  of  an  assistant  were  placed  in  the  vagina. 
Between  the  two,  it  was  impossible  for  any  induration  or  thickening 
to  escape  detection. 

An  item  of  interest  in  many  of  the  cases  is  the  appearance  of 
abortions  and  miscarriages  as  etiological  factors. 

Case  I. — M.  C,  aged  twenty-six.  This  jiatient  iiresented  the  symptoms  of 
pelvic  inflammation  on  entering  the  hospital.  The  cause  was  probably  gon- 
orrhoea, but  the  duration  of  it  was  dithcult  to  determine.  She  presented 
extensive  indurations  in  the  region  of  both  broad  ligaments.  Under  treat- 
ment that  on  the  right  diminished,  that  on  the  left  remained.  Upon  opening 
the  abdomen,  chronic  salpingitis,  periovaritis,  and  peritonitis  were  found  on 
both  sides.  The  left  ovary  was  as  large  as  a  lemon,  and  was  firmly  bound  to 
the  pelvic  wall  and  the  broad  ligament.  The  tube  and  ovary  on  the  right 
were  slightly  attached  to  the  posterior  face  of  their  broad  ligament.  Re- 
moving all  these  pelvic  viscera,  the  masses  and  indurations  disappeared,  and 
the  mobility  of  the  uterus  was  restored. 

Case  II. — M.  M.,  aged  thirty-four.  Miscarriage  two  years  ago;  pain  in 
the  left  pelvic  region  ever  since.  Examination  showed  a  sensitive  mass  in 
the  region  of  the  left  broad  ligament.  The  uterus  was  drawn  to  that  side, 
and  its  mobility  was  lessened.  Upon  opening  the  abdomen  salpingitis,  peri- 
ovaritis, and  peritoneal  bands  were  found  ;  the  bands  attaching  the  tube  and 
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ovary  to  the  broad  ligament.     With  removal  of  the  tube  and  ovary,  the  mass 
disappeared,  and  the  mobility  of  the  uterus  was  restored. 

Case  III. — M.  H.,  aged  thirty-seven.  This  patient  was  treated  for  several 
years  for  chronic  cellulitis  in  various  hospitals.  On  admission,  she  presented 
the  symptoms  of  pelvic  inflammation.  Examination  showed  a  mass  in  the 
region  of  both  broad  ligaments.  Upon  opening  the  abdomen  chronic  salpin- 
gitis with  periovaritis  was  found,  both  tubes  and  both  ovaries  being  bound  to 
the  posterior  face  of  the  broad  ligaments,  low  down,  by  numerous  and  strong 
adhesions.  With  the  removal  of  the  tubes  and  ovaries  the  masses  disappeared. 

Case  IY. — M.  H.,  aged  thirty-tive.  This  patient  had  two  abortions  five 
months  apart,  between  five  and  six  years  ago.  Symptoms  of  pelvic  inflam- 
mation have  been  present  ever  since  the  last.  Examination  showed  masses 
in  the  region  of  both  broad  ligaments,  extending  to  the  lateral  fossse  of  the 
Douglas.  The  uterus  was  retroverted  and  adherent  to  the  pelvic  floor.  Upon 
opening  the  abdomen  chronic  salpingitis  and  periovaritis  were  found  on  both 
sides.  The  tubes  and  ovaries  were  embedded  in  thoroughly  organized  new 
tissue.  They  were  removed  from  the  left  side,  but  not  from  the  right,  the 
adhesions  proving  too  strong.  Examination  showed  that  we  had  removed 
the  mass  on  the  left,  but  that  on  the  right  remained.  But  it  Avas  evidently 
due  to  the  tube  and  ovary,  and  not  to  any  thickening  of  the  tissue  of  the 
broad  ligament. 

Case  V. — S.  V.,  aged  twenty-five.  This  patient  had  an  enlarged  and  tender 
uterus  W'hich  was  retroverted.  I  used  the  sound  several  times  in  order  to 
replace  it  before  applying  a  pessary.  After  the  last  of  these  efforts  a  mass 
developed  on  the  right  side  of  the  uterus  in  the  broad  ligament  region, 
which  was  very  sensitive.  Xothing  distinctive  was  found  on  the  left  side. 
With  its  appearance  she  complained  of  the  usual  symptoms  of  pelvic  inflam- 
mation. A  month's  treatment  diminished  the  mass  slightly,  and  relieved  the 
symptoms,  but  as  she  clamored  for  an  operation,  I  opened  the  abdomen  and 
found  the  following  conditions :  On  the  right  side  a  dilated  tube  with  swollen 
walls  ;  its  cavity  contained  a  starchy,  mucopurulent  fluid ;  it,  together  with 
the  ovary,  was  covered  with  recent  lymph,  and  they  were  bound  loosely  to 
each  other,  both  being  attached  to  the  posterior  face  of  the  broad  ligament. 
There  was  no  fluid  exudation  present  at  that  time,  all  that  was  present  being 
recent  lymph,  some  portions  of  it  having  attempted  organization.  The  left 
tube  was  dilated,  its  cavity  containing  the  same  kind  of  fluid  as  that  found  in 
the  right.  Upon  this  side  there  was  but  slight  evidence  of  peritoneal  exuda- 
tion. Both  ovaries  showed  periovaritis,  the  left  a  little,  the  right  extensive 
implication.  In  this  one  the  evidences  of  inflammation  extended  even  to  the 
cortex  of  the  organ.  It  was  enlarged  as  a  whole.  After  both  tubes  and  both 
ovaries  had  been  removed,  all  traces  of  the  mass  previously  found  by  vaginal 
examination  disappeared. 
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Here  we  had  an  admirable  case  for  testing  the  reality  of  the  con- 
dition known  as  cellulitis,  for  every  symptom  and  every  sign  was 
identical  with  those  given  as  dependent  upon  that  disorder.  I  class 
the  case  now  as  one  of  acute  salpingitis  and  peritonitis — one,  there- 
fore, which  no  doubt  would  have  recovered  if  its  course  had  not  been 
interrupted  by  an  operation. 

Case  VI. — L.  D.,  aged  twenty-eight.  This  patient  came  into  the  hospital 
with  the  symptoms  of  pelvic  inflammation.  Examination  showed  a  mass  in 
the  region  of  the  right  broad  ligament.  Under  treatment,  this  so  far  subsided 
that  nothing  remained  of  it  but  some  obscure  thickening  of  the  tissues  and  a 
little  sensitiveness  to  pressure.  Leaving  the  hospital  at  the  end  of  six  weeks, 
she  returned  again  at  the  end  of  six  months.  The  sensitiveness  had  increased 
somewhat,  and  the  thickening  in  the  region  of  the  base  of  the  right  ligament 
was  more  prominent.  The  abdomen  was  opened  and  the  right  tube  and  ovary 
were  found  diseased  and  adherent  to  the  broad  ligaments  (chronic  salpingitis, 
peritonitis,  and  periovaritis).  After  the  removal  of  this  tube  and  ovary  and 
the  tearing  up  of  the  peritoneal  bands  the  thickening  disappeared. 

Case  VII. — R.  H.,  aged  thirty-nine.  Pelvic  pain  for  years,  leading  to  the 
opium  habit.  Examination  showed  induration  and  thickening  in  the  regions 
of  both  broad  ligaments,  with  exquisite  sensitiveness.  Upon  opening  the 
abdomen,  chronic  salpingitis,  peritonitis,  and  periovaritis  were  found  on  both 
sides,  the  viscera  being  attached  to  the  posterior  face  of  the  broad  ligament. 
With  the  removal  of  the  tubes  and  the  ovaries  the  thickenings  and  indura- 
tions upon  the  two  sides  disappeared. 

Case  VIII. — A.  L.,  aged  twenty-nine.  This  patient  contracted  gonorrhcea 
some  years  before  her  admission  to  the  hospital.  She  had  been  suffering  from 
pelvic  pain  for  three  years.  Examination  showed  sensitive  masses  on  both 
sides  of  the  uterus  in  the  regions  of  the  broad  ligaments,  the  largest  being  on 
the  right  side.  Upon  opening  the  abdomen  chronic  salpingitis,  periovaritis, 
and  peritonitis  were  found  on  both  sides.  Tubes  and  ovaries  were  attached 
to  the  posterior  face  of  the  broad  ligaments  by  many  adhesions.  After  the 
removal  of  these  organs,  the  masses  could  not  be  found. 

Case  IX. — P.  G.,  aged  twenty-one.  Constant  pelvic  pain  for  one  year. 
She  attributed  it  to  the  wearing  of  an  ill-fitting  pessary.  A  sensitive  mass 
was  found  in  the  right  broad  ligament  region.  Upon  0)>ening  the  abdomen 
chronic  salpingitis,  periovaritis,  and  the  remains  of  a  peritonitis  were  found. 
Tube  and  ovary  were  attached  to  the  posterior  face  of  the  broad  ligament. 
After  their  removal  the  mass  disappeared. 

Case  X. — K.  D.,  aged  twenty-five.  This  patient  gave  a  liistory  of  fre- 
quent abortions.  For  two  years  she  had  suffered  from  constant  pelvic  jjain. 
A  small  sensitive  mass  was  discovered  in  the  region  of  the  left  broad  liga- 
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ment.  Upon  opening  the  abdomen,  htematosalpinx,  the  end  of  the  tube 
being  closed,  periovaritis,  with  atrophy  of  the  organ,  and  the  remains  of 
peritonitis,  were  found.  The  tube  and  ovary  were  attached  to  the  posterior 
face  of  the  broad  ligament  by  new  tissue.  The  upper  border  of  the  broad 
ligament  was  shortened.  After  the  removal  of  the  tube  and  ovary,  the  mass 
disappeared. 

Case  XI. — O.  S.,  aged  twenty-six.  She  had  had  several  abortions.  After 
the  second  or  third,  she  could  not  recall  which,  she  had  an  attack  of  pelvic 
inflammation.  From  that  time  to  date,  she  had  suffered  with  constant  pelvic 
pain.  Examination  revealed  sensitive  masses  on  both  sides  of  the  uterus  in 
the  broad  ligament  regions,  the  largest  on  the  right  side.  Upon  opening  the 
abdomen,  chronic  salpingitis,  periovaritis,  and  the  remains  of  peritonitis,  were 
found,  the  conditions  being  best  marked  on  the  right  side.  The  tubes  and 
ovaries  were  adherent  to  the  posterior  face  of  the  broad  ligaments.  After 
their  removal  the  masses  disappeared. 

Case  XII. — M.  P.,  aged  twenty-four.  This  patient  gave  a  history  of 
frequent  attacks  of  pelvic  inflammation  extending  over  a  period  of  four  years. 
She  traced  them  to  her  last  confinement.  Examination  showed  sensitive 
masses  on  both  sides  of  the  uterus,  in  the  broad  ligament  regions.  Upon 
opening  the  abdomen,  chronic  salpingitis,  enlarged  ovaries,  and  the  remains 
of  peritonitis  were  found.  After  the  removal  of  the  tubes  and  ovaries  the 
masses  disappeared. 

Case  XIII. — E.  M.,  aged  twenty-seven.  For  three  years  she  had  been 
suffering  from  constant  pelvic  pain.  The  originating  cause  was  obscure. 
Examination  showed  the  uterus  retroverted  and  bound  down,  and  sensitive 
masses  on  both  sides  in  the  broad  ligament  regions.  Upon  opening  the  abdo- 
men, the  uterus,  the  tubes,  and  the  ovaries  were  found  to  be  firmly  bound  to 
the  pelvic  floor  by  well-organized  adhesions,  the  tubes  and  ovaries  being  like- 
wise firmly  attached  to  the  posterior  face  of  the  broad  ligaments.  With  much 
difficulty  they  were  removed,  the  uterine  adhesions  being  torn  up  at  the  same 
time.     The  masses  could  then  no  longer  be  found. 

Case  XIV. — A.  W.,  aged  thirty-eiglit.  This  patient  had  suffered  Iroiii 
pelvic  pain  for  several  years.  The  originating  cause  was  obscure,  but  it 
seemed  to  have  been  due  to  pelvic  inflammation  induced  by  treatment  for 
posterior  displacement  of  the  uterus.  Examination  showed  that  the  uterus 
was  retroverted  and  bound  down.  Sensitive  masses  were  discovered  on  both 
sides  of  the  uterus  in  the  broad  ligament  regions.  Upon  opening  the  abdo- 
men, the  remains  of  pelvic  i)eritonitis  were  evident.  The  uterus  was  fixed  in 
the  cul-de-sac.  Chronic  salpingitis  and  periovaritis  were  present  on  both 
sides,  the  tubes  and  ovaries  being  attached  to  the  posterior  face  of  the  broad 
ligaments,  but  not  to  the  pelvic  floor.  The  adhesions  binding  down  the 
uterus  were  separated,  and  the  tube  and  ovary  upon  the  left  side  were 
removed,  after  which  the  mass  upon  that  side  could  no  longer  be  felt.     The 
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appendages  upon  the  right  side  were  not  disturbed,  owing  to  the  accidental 
wounding  of  a  vessel  close  to  the  uterus.  There  was  prolonged  and  very- 
troublesome  bleeding.  By  the  time  this  was  controlled  I  did  not  think  it 
wise  to  prolong  the  oijeration  further,  the  patient's  condition  forbidding  it. 

This  case  afforded  me  an  opportunity  to  study  the  behavior  of  an 
inflamed  tube  after  the  adhesions  binding  it  down  and  crippling  it  had 
been  torn  up.  I  carefully  freed  the  right  tube  and  ovary  from  the 
adhesions  binding  them  to  the  posterior  face  of  the  broad  ligament, 
and  satisfied  myself  that  they,  as  with  the  appendages  on  the  left, 
represented  the  mass  felt  in  this  region  through  the  vagina.  I  used 
a  drainage  tube,  as  there  had  been  a  good  deal  of  manipulation  in  the 
pelvis.  This  served  the  additional  purpose  of  keeping  the  uterus 
forward.  The  patient  remained  in  the  hospital  nearly  two  months, 
and  when  I  examined  her  just  before  her  departure,  I  found  both  sides 
of  the  uterus  free  from  the  masses  and  from  sensitiveness  as  well.  The 
permanency  of  the  improvement  upon  the  right  side  is  to  be  deter- 
mined by  time.  But  if  salpingitis  and  peritonitis  were  the  result  of  a 
retroversion,  the  correction  of  the  latter  in  the  manner  employed  in 
this  case,  together  with  the  treatment  of  the  tubes  after  the  fashion 
employed  with  the  right,  might  be  found  not  only  safe,  but  complete 
and  satisfactory.  Upon  this  subject  I  hope  soon  to  present  further 
observations.  I  Avill  only  say  here  that  I  am  convinced  that  the  only 
reliable  treatment  for  a  displaced  and  adherent  uterus  is  to  be  found 
in  abdominal  section.  Whether  the  appendages  are  to  be  removed 
in  all  these  cases  is,  in  the  light  of  this  case,  to  me,  an  open  question 
as  yet. 

Case  XV. — A.  H.,  aged  thirty-three.  This  patient  gave  a  history  of  pelvic 
inflammation  extending  back  to  a  miscarriage  one  year  ago.  She  had  been 
coming  into  the  city  from  one  of  the  suburbs  for  treatment.  This  involved  a 
good  deal  of  effort  and  some  exposure,  and  cominji,  as  it  did,  not  only  before 
but  after  the  treatment,  was  no  doubt  the  immediate  cause  of  the  attack 
which  brought  her  into  the  hospital.  When  admitted,  she  had  the  symptoms 
of  active  pelvic  inflammation.  The  uterus  was  fixed  at  about  the  centre  of 
the  pelvis,  and  was  anteverted.  In  the  region  of  both  broad  ligaments  and 
behind  the  uterus  there  was  a  solid  mass  of  indurated  and  very  sensitive 
tissue.  The  whole  of  the  posterior  half  of  the  pelvis  appeared  to  be  filled 
in  with  inflammatory  material. 

When  I  opened  the  abdomen  the  following  conditions  were  found  to  exist : 
The  uterus  was  placed  as  described.  The  sigmoid  flexure  was  attached  to 
the  fundus,  and  extended  thence  along  the  upi)cr  border  of  the  left  broad 
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ligament  to  the  pelvic  wall.  The  uterus,  with  its  broad  ligaments  stretching 
straight  from  it  to  the  pelvic  walls,  divided  the  pelvis  into  two  halves,  about 
equal.  The  posterior  half  was  tilled  with  exudations,  formed  and  fluid,  with 
enlarged  and  infiltrated  ovaries,  and  with  dilated  tubes  containing  pus,  that 
on  the  left  being  the  larger.  The  fluid  jjortions  of  the  exudation  were  in 
parts  purulent.  This  entire  collection  was  roofed  over  with  organized  new 
tissue,  which  extended  from  the  fundus  of  the  uterus  and  from  the  upper 
border  of  both  broad  ligaments  back  to  the  posterior  j^elvic  wall,  striking  it 
about  one-third  the  way  down.  The  rectum  and  sigmoid  flexure  were  in- 
volved in  this  mass,  but  the  coils  of  small  intestine  lay  upon  the  roof  of  the 
tissue  mentioned  free  from  every  implication.  The  purulent  portion  of  the 
exudation  occupied  the  cul-de-sac  of  Douglas.  In  it  was  found  the  extremity 
of  the  left  tube,  but  the  opening  into  the  tube  was  closed  by  recent  lymph. 
After  much  effort  the  left  tube  and  ovary,  together  with  all  the  fluid  and  some 
of  the  organized  exudation,  were  removed.  The  tube  and  ovary  on  the  right 
side  could  not  be  taken  out.  The  result  was  this :  Nothing  remained  of  the 
mass  felt  through  the  vagina  except  a  small  mass  in  the  region  of  the  right 
broad  ligament.  This  was  clearly  the  tube  and  ovary  on  that  side,  as  they 
were  attached  to  the  posterior  face  of  that  ligament.  The  left  broad  ligament 
and  the  region  posterior  to  the  uterus  were  free. 

This  evidently  was  a  case  of  pelvic  abscess  in  an  early  stage,  the 
point  of  origin  having  been  the  left  tube. 

Case  XVI.— M.  B.,  aged  twenty-three.  She  gave  a  history  of  pelvic 
inflammation  extending  over  several  years.  The  origin  appeared  to  be  a 
miscarriage  four  years  before  entering  the  hospital. 

Examination  showed  hard,  sensitive  masses  in  the  regions  of  both  broad 
ligaments,  together  with  some  sensitive  induration  in  Douglas's  cul-de-sac. 
Upon  opening  the  abdomen,  chronic  salpingitis,  periovaritis,  and  peritonitis 
were  found  on  both  sides.  The  mass  in  Douglas's  cul-de-sac  was  composed 
of  the  end  of  the  right  tube,  which  was  firmly  bound  to  the  posterior  face  of 
the  lower  part  of  the  uterus.  The  remainder  of  that  tube,  left  tube,  and  both 
ovaries  were  firmly  attached  to  the  posterior  face  of  their  respective  broad 
ligaments.  There  was  no  thickening  of  either  of  these  ligaments,  nor  any 
masses  within  their  basic  line.  The  diseased  viscera  were  so  firmly  attached 
in  their  different  locations  that  it  was  impossible  with  safety,  to  do  more 
than  remove  a  portion  of  the  left  tube.  The  masses,  therefore,  remained  ; 
but  digital  examination  showed  them  to  be  made  up  of  the  tubes,  ovaries, 
and  peritoneal  adhesions,  the  cellular  planes  being  free. 

Here,  Mr.  President,  I  must  end  my  argument ;  and  I  am  aware 
that  while  it  may  be  thought  conclusive  as  to  the  first  proposition,  it 
may  be  deemed  deficient  as  to  the  second.  To  this  I  must  answer : 
if  we  admit  the  first,  we  virtually  concede  the  second. 
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On  taking  up  this  subject,  it  was  my  intention  to  end  it  here,  but 
further  consideration  induced  me  to  proceed  and  to  aim  at  some  prac- 
tical deductions.  I  will  offer  no  apologies  for  the  observations  which 
are  to  follow,  observations  which  some  may  consider  premature :  first, 
because  I  am  convinced  of  the  correctness  of  my  position ;  secondly, 
because  I  feel  that  the  time  has  come  when  everyone  who  has  facts 
with  which  to  back  his  belief,  should  not  only  present  them,  but 
should  be  willing  to  aid  in  working  out  the  conclusions  to  which  they 
point.  Having  this  object  before  me,  I  now  pass  to  a  hasty  review 
of  the  pathology,  etiology,  symptoms,  prognosis,  and  treatment  of 
these  tubal  products. 

Pathology. — Acute  stage.  The  tumors  themselves  are  made  up  of 
tube,  ovary,  and  exudation ;  sometimes  a  coil  of  intestine  is  included, 
perhaps  the  omentum.  These  masses  of  tube,  ovary,  etc.,  are,  as  a 
rule,  attached  to  the  posterior  face  of  the  broad  ligament,  sometimes 
well  up,  again  low  down,  but  may  always  be  in  direct  contact  with  the 
uterus  attached  to  its  side  or  posterior  face ;  sometimes  in  as  close 
contact  with  the  latero-posterior  aspect  of  the  pelvic  wall,  a  free  space 
existing  between  the  mass  and  the  uterus.  Then,  again,  the  entire 
region  posterior  to  a  broad  ligament,  from  the  pelvic  floor  to  the 
brim,  may  be  filled  with  masses ;  these  may  be  single,  on  but  one 
side,  but  quite  often  they  exist  on  the  posterior  face  of  both  broad 
ligaments,  and  if  extensive,  by  coalescing,  they  may  fill  the  whole  of 
the  posterior  portions  of  the  pelvis.  When  they  are  small,  the  uterus 
is  but  slightly  displaced;  forward,  if  the  masses  are  double;  on  one 
side,  if  single — that  is,  to  the  side  opposite  that  occupied  by  the  mass. 
This  displacement  is  in  direct  proportion  to  the  size  of  the  mass.  A 
single  tumor  may  so  fill  one  side  of  the  pelvis  as  to  force  the  uterus 
completely  to  the  opposite  side,  but  always  canting  it  forward  to  some 
degree. 

In  case  the  masses  are  on  both  sides  and  are  large,  the  uterus  is 
carried  directly  forward,  the  amount  of  displacement  as  before  being 
directly  proportioned  to  the  size  of  the  mass.  It  may  fill  the  entire 
pelvis,  crowding  the  uterus  and  broad  ligaments  against  the  anterior 
wall  of  the  pelvis,  or  forcing  them  down  upon  the  vesical  and  pai'a- 
vesical  regions,  the  uterus  being  in  a  state  of  complete  anteversion. 
This  condition  gives  the  impression  that  the  uterus  is  enveloped  by 
the  inflammatory  mass.    There  is  one  peculiarity  of  these  displacements 
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Avhicli  i.s  -worthy  of  notice,  namely,  that  the  uterus  as  a  whole  is  pushed 
not  only  out  of  position  horizontally,  but  is  likewise  pushed  downward. 
Whenever  the  posterior  half  of  the  pelvis  is  thus  completely  filled, 
the  calibre  of  the  rectum  is  encroached  upon,  a  fact  which  demon- 
strates itself  by  the  constipation  and  tympanites  present  in  such  cases 
clinically.  In  the  former  case  of  active  stages  of  these  masses,  one 
will  find  an  abundant  supply  of  serous  exudation  filling  the  interstices 
between  and  about  the  viscera  implicated,  and  this  exudate  is  responsi- 
ble for  the  boggy  sensation  first  given  the  examining  finger  and  for  the 
size  and  smoothness  of  contour  presented  a  little  later.  This  inflam- 
matory mass  not  only  contains,  but  is  surrounded  by,  organized  lymph 
thrown  out  by  the  implicated  peritoneum. 

The  exudation  at  the  periphery  serves  to  circumscribe  the  mass,  and 
thus  stands  as  a  barrier  between  the  central  inflammatory  nidus  and 
the  general  peritoneal  cavity.  Sometimes  this  proves  inefiectual,  and 
then  to  the  picture,  heretofore  confined  to  the  pelvis,  we  have  added 
general  peritonitis.  Entering  the  mass,  we  find  the  evidences  of  in- 
flammation best  marked  about  the  fimbriae  of  the  tube,  or  tubes, 
whence  it  can  be  traced  directly  into  their  cavities.  A  word  in  refer- 
ence to  the  exact  condition  of  these  tubes.  The  walls  are  thickened 
from  inflammation  and  infiltration.  As  a  rule,  they  are  dilated ; 
sometimes  to  the  dimensions  of  the  small  intestine,  but  generally  to 
a  less  degree.  The  distention  is,  of  course,  greatest  in  the  infundibular 
portions.  In  view  of  the  fact  that  the  end  of  the  tube  represents  the 
centre  of  the  extrauterine  inflammation,  it  is  of  importance  to  see  just 
how  it  is  placed.  Its  normal  position  is  in  fiiirly  close  relation  with 
the  outer  and  posterior  aspect  of  the  ovary,  thus  about  in  the  middle 
of  the  posterior  face  of  the  broad  ligament,  but  this  is  subject  to 
many  variations,  usually  the  result  of  inflammatory  processes.  Be  it 
as  it  may,  Ave  find  the  end  of  the  tube  in  the  inflammatory  mass,  the 
ovary,  as  a  rule,  being  close  by.  But  it  may  be  attached  to  the 
pelvic  wall,  to  the  floor  of  the  pelvis,  to  the  brim  of  the  pelvis,  to  the 
side  of  Douglas's  cul-de-sac,  to  the  rectum,  to  the  sigmoid  flexure, 
to  the  caecum,  to  the  posterior  face  of  the  broad  ligament,  to  the 
uterus,  and  even  to  the  bladder.  Thus  we  see  that  while  the  centre 
of  the  intraperitoneal  inflammation  generally  is  the  posterior  face  of 
the  broad  ligament,  and  is  in  immediate  relation  with  the  ovary,  it 
may  occupy  a  number  of  widely  separated  points. 
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The  attachments  at  the  pelvic  brim,  and  even  in  the  iliac  fossae, 
■would  seem  to  be  confined  to  cases  in  which  the  uterus  is  enlarged  to 
a  considerable  extent,  though  in  one  of  my  observations  this  was  not 
the  case,  it  being  of  about  normal  size. 

If  we  see  the  tubes  while  in  this,  the  acute  stage,  the  usual  evi- 
dences of  inflammation  of  a  mucous  tract  will  be  noticed,  and  these 
evidences  can  be  traced  into  the  uterus  to  its  mucous  membrane. 
The  tubes  will  be  distended,  and  there  will  be  fluid  in  them  pro- 
portional to  the  amount  of  distention,  and  this  fluid  will  vary  in  its 
appearance,  and  even  position,  according  to  the  nature  of  the  in- 
flammation coming  from  the  uterus.  If  that  be  infectious — as,  for 
instance,  in  gonorrhoea  or  septicaemia — it  will  be  more  or  less  purulent ; 
if,  on  the  other  hand,  the  inflammation  be  non-infectious,  it  will  be 
mucopurulent,  or  chiefly  mucous.  This  fact,  the  distention  of  the 
tubes,  the  mucopurulent  character  of  the  contained  fluid  in  this  the 
acute  stage  of  the  pelvic  swelling  under  consideration,  is  of  importance 
in  its  bearing  upon  the  question  of  treatment.  The  amount  of  tubal 
distention  would  seem  to  depend  upon  the  perfection  of  the  closure  of 
its  outer  end. 

The  ovary  may  be  said  to  be  always  implicated  in  this  peritoneal 
inflammation,  the  fimbria  which  attaches  it  to  the  tube  forming  a 
ready  transmitter  of  the  process  from  the  tube ;  but  the  extent  to 
which  it  is  involved  must  depend  upon  its  proximity  to  the  tubal 
opening,  and  upon  the  degree  of  the  inflammatory  process.  The 
limits  of  this  paper  will  not  permit  more  than  a  passing  allusion  to 
the  changes  effected  in  these  organs  in  any  stage  of  the  inflammatory 
process.  They  suffer  but  little  in  the  early  stage,  the  changes  being 
most  marked  on  the  capsule.  This  is  covered  with  lymph  or  pus,  as 
the  case  may  be.  And  if  the  septic  element  largely  predominates  in 
the  inflammation,  the  organ,  as  a  whole,  will  be  softened,  and  the 
lymphatics  leading  from  it  will  contain  purulent  lymph.  As  briefly  as 
possible,  I  will  now  trace  the  sequences  of  this  the  acute  stage  of  these 
inflammatory  masses. 

Chronic  Stage.  What  are  the  after-effects  ?  This  question  resolves 
itself,  first,  into  the  consideration  of  the  subsequent  course  of  the 
inflammatory  process,  and  next,  its  effect  upon  the  organ  involved. 
As  to  the  subsequent  course,  this  differs  in  no  essential  from  inflam- 
mation of  other  structures  and  surfaces,  and  depends  upon  the  state 
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of  the  general  health  and  the  infecting  element.  We  have  resolu- 
tion, organization,  and  suppuration. 

It  is  doubtful  if  the  effects  of  a  peritoneal  inflammation  ever  disap- 
pear entirely,  the  peritoneum  in  this  respect  resembling  the  pleura. 
Still,  in  the  lesser  form,  nothing  may  remain  but  some  thickness  of 
the  membrane.  On  the  other  hand,  numerous  and  extensive  adhe- 
sions and  thickenings  may  result. 

Then,  suppuration  may  take  place,  and  an  abscess  be  formed. 
Now  just  here  let  it  be  understood  that  the  evidence  of  frequent 
suppuration  in  these  masses  is  abundant,  and  it  is  clear  that  the  puru- 
lent collections  may  be  without  the  tube,  the  tube  opening  into  it,  or 
entirely  within  it ;  but,  in  general,  it  appears  that  when  within  the 
tube  a  part  of  its  wall  is  some  one  of  the  pelvic  viscera,  usually  the 
ovary,  or  else  some  part  of  the  pelvic  wall  or  floor.  I  could  cite 
numerous  recorded  cases  to  prove  this,  and  will,  by  way  of  illustra- 
tion, mention  three  that  have  recently  come  under  my  observation : 

Case  I. — W.,  Xovember,  1885.  Right  tube  the  size  of  a  large  walnut;  the 
fimbriated  end  adherent  to  the  pelvic  wall  just  behind  the  spine  of  the 
ischium.  Pulling  it  from  this  attachment,  the  cavity  of  an  abscess  was  opened. 
The  wall  of  this  cavity  was  made  up  chiefly  of  the  outer  expanded  end  of  the 
tube,  but  the  pelvic  wall  at  the  point  of  adhesion  formed  a  part  of  it.  The 
peritoneum  at  that  point  was  eroded,  showing  that  perforation  in  time  might 
have  occurred. 

Case  II. — A.  W.,  March,  1884.  Fistulous  opening  just  below  Poupart's 
ligament  on  the  right  side  ;  another  lower  down  on  the  inner  side  of  the  thigh. 
The  sinuses  united  on  the  surface  of  the  psoas  magnus  muscle  just  above 
Poupart's  ligament;  from  that  point  a  single  sinus  extended  to  the  brim  of 
the  true  pelvis ;  there  it  passed  into  the  cavity  of  the  right  Fallopian  tube, 
the  fimbriated  end  of  which  was  here  closely  united  to  the  brim  by  adhesion. 
The  cavity  of  the  tube  and  the  cavity  of  the  uterus  were  freely  communicable. 

Case  III. — In  the  report  of  Fleetwood  Churchill,  before  quoted,  a  case 
similar  to  case  II.  is  mentioned  on  the  authority  of  Mr.  Lee. 

Case  XV.,  already  recorded  in  this  i)aper,  is  a  fourth  illustration 
of  the  method  of  the  development  of  an  abscess  in  tliis  condition. 
These  cases  arc  very  suggestive  as  to  the  termination  of  tubal  and 
intraperitoneal  purulent  accumulations,  and  point  distinctly  to  the 
following:  Given  a  salpingitis  and  peritonitis  which  goes  on  to 
suppuration,  the  location,  and  sometimes  the  direction  of  exit  of  the 
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pus,  is  determined  by  the  location  of  the  extremities  of  the  tubes. 
Now  bear  in  mind  the  varying  positions  in  which  those  extremities 
have  been  found,  and  we  see  that  such  abscesses  may  be  found  origin- 
ating low  down  in  the  pelvis,  or  high  up,  even  at  the  "brim,"  or  in 
contact  with  some  of  the  viscera,  the  ovary  being  the  part  generally 
involved.  My  observations  have  led  me  to  the  following  conclusions 
as  to  the  course  of  the  pus :  In  the  majority  of  instances  it  makes  its 
way  downward,  and  finds  exit  through  the  vagina  most  frequently, 
next  through  the  rectum ;  but  it  may  take  a  course  heretofore  re- 
garded as  belonging  to  psoas  and  parametric  abscesses — i.  e.,  through 
the  anterior  abdominal  wall,  above  Poupart's  ligament;  or  below  it 
on  the  thigh,  and  it  may  escape  through  the  gluteal  region,  or  into 
the  peritoneal  cavity.  I  will  not  detain  you  longer  with  further 
accounts  of  the  results  of  these  cases  of  purulent  salpingitis,  for  there 
is  nothing  in  the  history  of  purulent  accumulations  in  the  peritoneum 
arising  from  other  sources  to  invalidate  the  conclusions.  My  object 
is  to  bring  forward  distinctly  the  causative  relation  of  salpingitis  to 
these  abscesses.  There  is  one  matter,  however,  worthy  of  considera- 
tion, namely,  that  it  is  possible  and  probable  that  some  of  these 
abscesses  of  tubal  origin  may  have  as  their  most  extensive  bed  the 
cellular  tissue  about  the  uterus,  in  the  broad  ligament,  or  at  the  pelvic 
floor,  being,  therefore,  extraperitoneal.  The  suppurating  tube  becom- 
ing attached  at  or  near  the  pelvic  floor,  as  in  Cases  I.  and  TV.,  or  to 
the  lower  section  of  the  posterior  aspect  of  the  broad  ligaments,  both 
common  occurrences,  perforation  of  the  serous  membrane  and  invasion 
of  the  cellular  planes  is  a  step  easily  taken.  Once  there,  the  pus 
may  wander  in  any  of  the  directions  that  a  collection  primarily 
cellular  may  take. 

For  these  reasons,  then,  I  do  not  consider  that  any  report  upon  the 
point  of  origin  of  the  periuterine  collection  of  pus  (pelvic  abscess)  can 
be  complete  without  a  clear  statement  as  to  the  position  and  condition 
of  the  fimbriated  ends  of  the  tubes,  no  matter  whether  these  abscesses 
be  peritoneal  or  in  the  cellular  planes. 

From  this  it  will  be  seen  that  it  is  not  necessary  to  limit  the 
abscesses  of  salpingitis  to  such  as  can  be  imprisoned  beneath  the 
broad  ligaments  of  a  retroverted  uterus.  Such  abscesses  can  form  in 
the  peritoneal  cavity,  no  matter  whether  the  starting-point — the  end 
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of  the  tubes — be  beloAY  or  above  these  ligaments,  in  this  respect  resem- 
bling the  behavior  of  an  extrauterine  pregnancy. 

As  to  the  ultimate  effect  upon  the  organs  involved,  I  will  be  as 
brief  as  possible,  referring  any  one  who  may  care  to  look  more  deeply 
into  the  matter,  to  the  admirable  monograph  upon  the  subject  of 
pelvic  peritonitis  by  Julius  Ileitzmann,  of  Vienna. 

The  chano;es  wrought  in  and  about  all  the  involved  viscera  are  as 
varied  as  are  the  degrees  of  the  inflammation.  As  already  said, 
nothing  may  remain  to  show  that  inflammation  has  existed,  but  some 
slight  thickening  of  the  peritoneum  about  the  tubal  extremity.  On 
the  other  hand,  dense  masses  of  new  tissue  may  be  left,  which,  for 
years,  distort  and  imprison  the  various  organs. 

First,  as  to  the  tubes.  They  may  escape  any  permanent  injury. 
Their  position  and  form  and  the  condition  of  all  their  coats — serous, 
muscular,  and  mucous — may  present  nothing  abnormal,  unless  it  be 
some  slight  thickening  of  the  fimbriae.  Then,  again,  they  may  be 
occluded,  thickened,  distorted,  dilated,  and  bound  to  one  or  more  of 
the  adjacent  viscera,  to  the  posterior  face  of  the  broad  ligament — their 
usual  position — to  the  pelvic  wall,  or  to  the  floor.  Then  they  may 
contain  a  mucous  or  a  mucopurulent  fluid,  a  clear  serous  or  a  bloody 
fluid. 

The  ovary  may  be  unaffected ;  but  again,  it  may  be  embedded  in 
masses  of  tissue,  and  clearly  atrophied.  Between  these  two  extremi- 
ties are  many  varieties  of  change,  but  they  are  mainly  thickening  of 
the  capsule,  and  increase  of  the  connective  tissue,  the  result  of  the 
periovaritis.  The  so-called  cystic  degeneration  may  exist,  but  whether 
this  be  secondary  to  the  periovaritis,  which  is  a  part  of  the  pelvic 
inflammation,  or  due  to  independent  changes  in  the  Graafian  follicles, 
I  cannot  say.  The  evidence  points  to  an  origin  independent  of  salpin- 
gitis and  peritonitis.  One  of  the  most  interesting  questions  on  this 
subject  is  the  result  to  the  ovaries.  Certainly,  in  a  large  number  of 
cases,  these  organs  are  left  in  excellent  condition,  and  just  so  long  as 
any  portion  of  the  parenchyma  is  normal  that  portion  at  least  can  per- 
form the  function  of  ovidation  ;  and  when  we  remember  how  small  a 
portion  of  this  organ  may  contain  large  numbers  of  Graafian  follicles, 
it  would  seem  that  the  ovary  might  undergo  considerable  change  with- 
out destroying  its  ova-producing  power. 

I  cannot  banish  the  belief  that  there  is  no  more  reason  for  destruc- 
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tion  of  the  ovary  because  of  salpingitis  and  peritonitis  than  there  is  for 
destruction  of  a  testicle  because  of  epididymitis  with  inflammation  of 
the  tunica  vaginalis  ;  and  yet  it  is  to  be  borne  in  mind  that  permanent 
obstruction  of  the  Fallopian  tubes  is  the  equivalent  of  destruction  of 
the  ovaries,  so  far  as  childbearing  is  concerned.  In  studying  the 
results  to  the  uterus,  it  should  be  understood  that  with  the  disappear- 
ance of  the  acute  stage  of  the  pelvic  inflammation  this  organ,  which 
has  been  displaced  in  one  direction  by  the  pressure  of  the  masses  of 
exudation,  is  now  displaced  in  the  opposite  by  the  contraction  of  the 
same  exudation,  which  is  now  diminished  in  bulk  and  organized. 
This  is  the  case,  except  in  those  instances  in  which  the  new  tissue 
has  extended  far  enough  to  bind  the  uterus  in  the  position  first  given 
it.  The  mobility  of  the  organ  may  not  be  interfered  with  if  the 
inflammatory  remains  be  slight,  but  if  they  are  at  all  prominent  the 
organ  is  fixed  in  direct  proportion  to  the  extent  and  length  of  the 
adhesions. 

The  uterus  may  then  be  retroverted  and  bound  down — attached  to 
the  rectum  and  in  the  cul-de-sac — and  this  is  rather  a  common  patho- 
logical condition.  It  may  be  thrown  into  a  position  of  anteversion  or 
lateral  anteversion  by  shortening  of  both  or  one  of  the  utero-sacral 
ligaments.  Another  common  displacement  is  the  lateral  one,  depen- 
dent upon  shortening  of  the  broad  ligaments,  the  fundus  being  the 
portion  chiefly  affected  if  the  contraction  be  along  the  upper  border, 
and  the  cervix  if  it  be  along  the  base. 

The  condition  of  the  structure  of  the  organ  is  apt  to  be  decidedly 
abnormal  if,  with  these  displacements,  the  tubes  are  in  a  state  of 
chronic  inflammation.  This  is  most  often  seen  in  retroversion :  the 
body  is  enlarged  and  sensitive,  and  from  the  cervix  a  purulent  or  muco- 
purulent discharge  escapes. 

The  ligaments  rarely  escape  some  damage  ;  they  may  be  infiltrated, 
distorted,  and  shrunken,  the  condition  of  necessity  exercising  a  decided 
influence  upon  the  position  and  mobility  of  the  uterus,  as  has  already 
been  pointed  out. 

With  the  uterus  in  a  state  of  complete  retroversion,  or  even  flexion, 
it  is  possible  for  the  posterior  face  of  the  broad  ligament  to  become 
adherent  to  the  pelvic  floor,  thus  encapsulating  the  tube,  but  I  cannot 
say  that  I  have  seen  this  often.  When  the  inflammation  is  extensive 
about  the   rectum  and  dense  masses  of  tissue  remain,  that  viscus  is 
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constricted.  I  have  seen  three  cases  in  Avhich  the  calibre  of  the  gut 
"was  narrowed  to  about  the  size  of  the  index  finger ;  fortunately,  this 
condition  is  not  often  present.  In  one  of  my  operative  cases  I  found 
two  cysts,  about  as  large  as  a  walnut,  situated  in  the  meshes  of  the 
new  tissue ;  this  is  a  condition  often  noticed  by  others. 

The  picture  here  presented  of  salpingitis  and  the  results  is  a  varied 
one,  but  the  graver  lesions  described  are  fortunately  in  the  minority, 
the  milder  ones  being  those  presented  in  the  majority  of  the  cases  met 
with.  It  will  be  observed,  Mr.  President,  that  I  have  made  no  men- 
tion of  those  cases  of  pyo-,  hydro-,  and  hsemato-salpinx  in  which  the 
disease  is  confined  to  the  tubes.  This  I  have  done  purposely,  for  the 
reason  that  the  condition  is  rare,  and  is  more  likely  to  be  confounded 
■with  hypertrophied  ovaries  and  beginning  parovarian  cysts  than  with 
the  condition  heretofore  described  under  the  heading  of  "  pelvic  cellu- 
litis." 

Etiology. — The  etiology  of  salpingitis  and  its  peritoneal  and  vis- 
ceral results  centre  about  the  inflammations  of  the  inner  lining  of 
the  body  and  neck  of  the  uterus. 

I  know  full  well  that  several  observers  have  claimed  that  even  tubal 
inflammation,  such  as  we  see  in  post-mortems,  is  the  result  of  cellulitis, 
the  process  passing  from  the  peritoneum  to  the  tube,  or  from  the  ovary 
to  the  tube.  To  make  this  clear,  the  absence  of  an  inflammation 
continuous  from  the  mucous  lining  of  the  uterus  to  that  of  the  tubes 
must  be  shown  in  cases  of  salpingitis,  otherwise  we  are  forced  to  the 
conclusion  that  these  observers  have  reversed  the  current  of  the 
pathological  sequence. 

The  line  of  propagation  is  undoubtedly  a  direct  one  from  the  mucous 
membrane  of  the  uterus  to  that  of  the  tube.  The  degree  and  character 
of  the  uterine  implication  determine,  no  doubt,  the  degree  and  char- 
acter of  the  tubal  and  peritoneal  inflammation,  both,  as  in  all  tissues, 
being  governed,  to  a  large  extent,  by  the  conditions  of  the  general 
system.  Every  patient,  therefore,  who  has  an  endometritis,  no  matter 
how  produced,  has  taken  the  first  step  toward  a  salpingitis  and  its 
results. 

PiiOGNOSLS. — The  prognosis  in  this  disease  is  a  subject  worthy  of 
the  most  earnest  study,  for  the  reason  that  in  the  light  of  the  brilliant 
success  now  obtainable  in  abdominal  surgery  there  revolves  about  it 
the  (jucstiou  of  removing   the  tubes  and  ovaries — a  mutilation  to  be 
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avoided,  unless  imperatively  demanded  in  the  interest  of  the  life  and 
health  of  the  sufferer. 

If  I  have  succeeded  in  establishing  the  identity  of  salpingitis  and 
its  results  with  the  so-called  pelvic  cellulitis,  we  must  admit  that  death 
is  an  exceptional  result  of  this  disease.  It  may  be  expected  whenever 
evident  septicaemia  is  at  the  bottom  of  the  inflammation,  or  whenever 
a  depraved  constitutional  condition  is  present,  because  in  such  a  pres- 
ence acutegeneral  peritonitis  is  apt  to  develop. 

Pelvic  abscesses  are  by  no  means  an  uncommon  sequence,  but,  even 
with  this,  recovery  is  the  rule — death,  when  it  does  come,  being  the 
result  of  pygemia,  of  prolonged  suppuration,  or  of  acute  general  peri- 
tonitis. It  is  evident,  then,  that  the  large  majority  of  cases  of  salpin- 
gitis and  peritonitis  do  not  die.  But  what  is  the  ultimate  eftect  of  the 
disease  upon  the  health  and  comfort  of  the  individual  ?  Experience 
shows  that  the  majority  of  the  cases  get  Avell,  many  getting  so  well 
that  they  not  only  suffer  but  little  inconvenience,  but  are  able  to  bear 
children  subsequently.  This  is  within  the  experience  of  every  one 
practising  in  the  departments  to  which  the  disease  belongs. 

The  "  cure"  is  indicated  by  the  disappearance  of  the  pelvic  indura- 
tions, but  especially  by  the  freedom  of  the  patient  from  pelvic  pain, 
backache,  and  endometritis,  and  the  return  of  a  menstruation  such  as 
is  normal.  If  the  masses  remain  after  six  or  eight  months'  treatment, 
the  "cure"  of  the  patient  is  very  doubtful,  in  spite  of  the  fact  that 
some  such  cases  will,  for  years,  experience  but  little  discomfort.  So 
long  as  the  indurations  remain,  so  long  as  there  is  tenderness  about 
the  uterus,  and  the  organ  is  not  freely  movable,  the  disease  is  present ; 
and,  upon  provocation,  is  liable  to  spring  up  to  its  original  dimensions, 
and  go  even  beyond  into  the  domains  of  chronic  invalidism  and  death. 
It  is  in  these  cases  that  Ave  usually  find  sterility  established  as  a  per- 
manency. They  are  instances  of  chronic  salpingitis  and  peritonitis, 
Avith  an  implication  of  the  ovary,  usually  in  the  form  of  periovaritis. 
Heretofore  I  have  known  them  and  described  them  as  instances  of 
"chronic  cellulitis." 

Symptoms  and  Signs. — Believing  that  I  have  succeeded  in 
establishing  the  relation  between  the  disease  of  the  tubes  and  the 
pelvic  masses  or  indurations  in  question,  I  need  not  waste  your  time 
in  discussing  this  part  of  the  subject.  I  need  merely  refer  you  to  the 
symptoms  and  signs  set  down  in  any  recent  Avork  on  pelvic  cellulitis 
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and  pelvic  peritonitis,  asking  you  to  bear  this  in  mind — that  whenever 
the  symptoms  and  signs  of  septic-Temia  are  unmistakably  present,  you 
must  be  prepared  to  recognize  the  possible  existence  of  a  primary 
cellular  inflammation ;  but,  in  the  absence  of  such  distinct  symptoms 
and  signs,  to  doubt  its  existence ;  and,  granting  its  existence  in  any 
given  case,  never  to  lose  sight  of  the  fact  that  an  inflammatory  mass 
about  the  lateral  or  posterior  aspects  of  the  uterus  is  much  more 
quickly  produced  by  a  salpingitis  than  by  a  cellulitis,  so  that  even  in 
the  presence  of  septicaemia  such  masses  are  far  more  likely  to  be  the 
result  of  the  former  than  of  the  latter. 

Touching  the  symptoms  and  signs  of  chronic  cellulitis  and  perito- 
nitis, they,  with  unimportant  changes,  should  be  labelled,  "  the  symp- 
toms and  signs  of  chronic  salpingitis  and  peritonitis."  The  question 
of  the  recognition  of  a  cellular  abscess  versus  a  tubal  or  peritoneal 
abscess,  depends  upon  the  close  study  of  the  antecedent  history ;  but, 
as  the  indications  are  the  same  in  both,  we  can  afford  to  ignore  the 
differentiation. 

Treatment. — I  have  nothing  new  to  offer  upon  this  subject.  I 
only  wish  to  reconcile  differences-  He  who  believes  in  the  celhdar 
origin  and  location  of  these  evidences  of  intiammation  inveighs  against 
him  that  believes  in  their  tubal  origin ;  while  he  of  tubal  proclivities 
makes  answer  by  showing  the  dilated,  infiltrated,  and  pus-  or  mucopus- 
containing  tube.  This  may  be  a  sufficient  ansAver,  so  far  as  settling 
the  question  of  location  of  the  inflammatory  mass  goes.  But  do  all 
the  advocates  of  tubal  extirpation  answer  so  well  the  next  criticism  of 
the  opponent,  namely,  "  If  the  cases  which  you  shoAv  me  in  your 
wards  and  on  the  operating-table  are  cases  fit  for  tubal  amputation, 
how  is  it  that  so  many  identical  cases  get  well  in  my  hands  ?"  Here 
the  issue  is  now  joined,  and  it  is  in  the  interest  of  progress  that  I  have 
tried  to  show  that  there  was  a  mutual  understanding. 

The  cellular  advocates  are  wrong  in  their  pathology,  and  half  right 
in  their  treatment.  The  tubal  advocates  are  right  in  their  pathology, 
but  are  half  wrong  in  their  treatment.  The  first  is  too  little  of  a  sur- 
geon, the  second  is  too  much.  I  cannot  answer  for  other  countries, 
but  in  our  own  I  am  sure  that  the  one  permits  many  a  woman  to 
suff'er,  and  perhaps  die,  who  can  only  be  relieved  by  the  knife,  while 
the  other  cuts  too  freely.  A  dilated  tube  with  a  cavity  filled  with 
fluid  is    his  sufficient  answer ;    but    he  fails  to  note   the   distinction 
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between  acute  salpingitis  and  chronic  salpingitis,  and  loses  sight  of 
the  fact  that  the  first,  and  even  the  second,  may  often  be  cured  by 
simple  methods — sacrificing,  therefore,  many  tubes  and  ovaries  which 
might  better  be  left  in  place. 

These  two  conditions  are  distinguishable,  not  only  after  opening 
the  abdominal  cavity,  but  before.  After,  by  looking  for  the  evidences 
of  recent  inflammation  just  described  in  the  section  on  pathology. 
Before,  by  a  study  of  the  patient's  antecedents ;  for  instance,  the 
history  of  recurrent  pelvic  inflammation,  or  of  constant  pelvic  pain 
extending  over  a  period  of  months  or  years,  and  associated  with 
sensitive,  indurated  masses  about  the  uterus,  the  mobility  of  the 
organ  being  lessened,  is  conclusive  of  chronic  salpingitis.  Rectal 
and  vesical  disorders  being  excluded,  even  less  distinct  evidences, 
provided  they  are  associated  with  such  a  history,  would  be  conclu- 
sive. But  the  recent  development  of  a  mass  about  the  uterus  in 
connection  with  any  of  the  causes  known  to  produce  salpingitis, 
and  associated  with  pelvio  tenderness  and  lessening  of  the  uterine 
mobility,  are  to  be  regarded  as  the  indications  of  acute  salpingitis. 
The  records  of  the  dead-house  and  the  bedside  show  conclusively  how 
largely  in  the  majority  are  the  cases  of  recovery  in  salpingitis.  It 
behooves  us,  then,  to  be  slow  in  laying  operative  hands  upon  these 
tubes.  In  acute  cases  never,  unless  to  cut  short  a  peritonitis  that 
threatens  to  become  general ;  but  in  chronic  cases,  whenever  other 
measures  have  been  faithfully  tried  and  found  wanting,  every  patient 
should  be  oifered  that  measure  of  relief  that  surely  can  be  gotten  from 
abdominal  section. 

In  the  interest  of  conservatism,  let  us  hope  that  this  will  not  always 
mean  extirpation  of  the  tubes  and  ovaries,  for  who  can  say  that  the 
abdominal  surgeon  may  not  devise  means  by  which  these  organs  may 
be  so  treated  as  to  secure  health  without  always  robbing  of  the  possi- 
bilities of  maternity  ?  Some  recent  work  in  that  direction  encourages 
me  to  think  that  this  may  yet  be  an  accomplished  fact. 

Conclusions. — Salpingitis  is  not  a  new  disease,  nor  a  rare  disease. 
It  is,  with  peritonitis,  the  most  common  form  of  inflammation  about 
the  uterus,  holding,  in  point  of  fre(iuency,  about  the  same  relation  to 
the  extrauterine  surface  that  endometritis  does  to  the  intrauterine  sur- 
fiice  The  majority  of  the  cases  get  well.  A  minority  do  not,  and 
these  are  capable  of  ending  in  such  danger  and  distress  that  abdominal 
section,  with  removal  of  the  tubes  and  ovaries,  becomes  a  necessity. 
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DISCUSSION. 

Dr.  Eeginald  H.  Fitz,  Boston. 

I  am  unwilling  to  let  this  paper  pass  without  saying  a  Avord  to  confirm  the 
statements  in  regard  to  the  evidence  furnished  by  post-mortem  examinations. 
Until  within  a  short  time,  the  condition  of  the  tubes  described  by  Tait  was 
rarely  seen  by  me.  The  enlargement  and  thickening  of  the  walls,  with  the 
pigmented,  translucent  mucous  membrane,  had  not  been  conspicuous.  So 
unusual  were  these  appearances,  as  seen  in  a  specimen  removed  during  life, 
that  I  said  to  the  surgeon  who  had  operated,  if  this  is  a  frequent  affection, 
the  patients,  as  a  rule,  must  recover.  I  am  glad  that  Dr.  Polk  confirms  this 
view.  After  the  age  of  fifty,  persons  are  comparatively  free  from  these  evi- 
dences of  a  subacute  process. 

With  reference  to  the  non-existence  of  an  inflammatory  process  in  the  con- 
nective tissue  and  broad  ligament,  I  may,  perhaps,  have  misunderstood  the 
reader.  My  own  experience  is  that  suppurative  inflammatory  processes  are 
to  be  found  in  this  region.  They  are  comparatively  limited,  do  not  give  rise 
to  large  tumors  or  swelling,  and  are  in  direct  relation  to  certain  causes,  as 
the  puerperal  condition,  abortion,  and  violence  to  the  uterine  wall.  These 
processes,  extending  along  the  lymphatics  and  bloodvessels,  do  not  give  rise 
to  such  large  tumors  as  are  found  in  consequence  of  a  salpingitis.  That  in- 
flammations of  the  posterior  surface  of  the  broad  ligament  may  result  from 
inflammation  betw^een  its  layers,  is  a  matter  which  hardly  requires  assertion. 
At  the  same  time,  I  should  agree  with  Dr.  Polk,  that  the  anatomical  appear- 
ances suggest  that  a  perimetritis  is  most  frequently  caused  by  the  transfer  of 
the  irritant  through  the  Fallopian  tubes. 


AN  EXPERIMENTAL  STUDY  OF  GLOMERULO- 
NEPHRITIS. 

By  WILLIAM  H.  WELCH,  M.D., 

BALTIMORE. 


Of  the  various  processes  which  make  up  the  pathological  anatomy 
of  Bright's  disease,  perhaps  the  two  which  at  present  awaken  the 
greatest  interest  and  the  study  of  which  promises  the  most  fruitful 
results,  are  the  changes  which  take  place  in  the  glomeruli  and 
atrophy  and  necrosis  of  the  epithelial  cells  in  relation  to  interstitial 
changes.  Not  that  by  any  means  unanimity  of  opinion  has  been 
reached  regarding  other  fundamental  questions  involving  the  relation- 
ship between  the  glandular,  the  interstitial,  and  the  vascular  lesions  of 
Bright's  disease,  but  the  two  processes  named  have  acquired  especial 
prominence  within  the  last  few  years  by  the  recognition  of  their  fre- 
quency and  importance. 

Alterations  of  the  Malpighian  bodies,  with  which  alone  the  present 
paper  is  concerned,  were  described  with  much  accuracy  and  fulness 
by  Beer  in  his  excellent  treatise  on  The  Connective  Tissue  of  the 
Human  Kidney  in  the  Healthy  and  the  Diseased  State,  published 
in  1859,  but  until  recently  little  attention  was  paid  to  his  observa- 
tions. Klebs,  by  his  description  in  1876  of  the  lesion  to  which  he 
gave  the  name  of  glomorulo-nephritis,  incited  renewed  investigation 
of  this  subject.  During  the  last  ten  years  processes  embraced  under 
the  name  of  glomerulo-nephritis  have  been  studied  by  Cornil,  Hortoles, 
Friedliinder,  Ribbert,  Nauwerck,  and  many  others,  but  we  owe  to 
Langhans  the  most  extensive  and  accurate  observations  on  this 
subject. 

A  comparison  of  the  statements  of  different  writers  concerning 
glomerulo-nephritis  will  show  a  wide  diversity  of  views,  not  only  as 
to  the  interpretation  of  the  facts  observed  but  as  to  the  fiicts  them- 
selves.    Without    attempting  a  critical    analysis  of  these   divergent 
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views,  the  following  summary  of  some  of  the  conclusions  of  different, 
observers  will  show  this  to  be  true. 

At  present  little  or  no  credence  is  given  to  Klebs's  belief  that  the 
essential  lesion  of  glomerulo-nephritis  is  proliferation  of  connective 
tissue  cells  which  he  supposed  to  exist  between  the  capillaries  of  the 
glomerulus,  although  this  belief  still  receives  some  support  from  the 
conception  of  Hortoles,  and  of  Cornil  and  Brault,  as  to  the  connec- 
tive-tissue nature  of  these  intercapillary  cells. 

Langhans,  in  his  publication  in  187*J,  dwelt  especially  upon  swell- 
ing, proliferation,  and  desquamation  of  the  epithelial  cells  both  of 
the  glomerulus  and  of  Bowman's  capsule;  whereas  in  his  last  article, 
published  in  1885,  he  regards  swelling  and  proliferation  of  the  endo- 
thelium lining  the  glomerular  capillaries  as  the  primary  and  essential 
lesion  of  glomerulo-nephritis,  as  indeed  of  all  forms  of  acute  nephritis. 
Similar  views  are  held  by  Friedlander  and  by  Nauwerck. 

Ribbert  considers  that  the  only  changes  are  swelling  and  des- 
quamation of  the  glomerular  and  capsular  epithelium,  changes  which 
he'  regards  as  essential  to  all  forms  of  acute  and  chronic  Bright' s 
disease  and  as  answerable  for  many  of  the  symptoms.  He,  as  well 
as  Hortoles  and  Cornil,  refers  the  appearances  described  by  Langhans 
as  proliferation  of  the  capillary  endothelium  to  an  accumulation  of 
white  blood-corpuscles  in  the  capillaries. 

Cornil  and  Brault  assign  an  insignificant  and  inconstant  role  to 
changes  in  the  epithelium  of  the  glomerulus  and  of  its  capsule,  and 
find  the  fundamental  lesion  of  acute  glomerulo-nephritis  to  be  an 
exudation  from  the  glomerular  capillaries  of  inflammatory  products 
composed  of  white  blood-corpuscles,  red  blood-corpuscles,  and  an 
albuminous  fluid. 

On  the  other  hand,  Hortoles  and  Bibbert  deny  altogether  the 
occurrence  of  emigration  through  the  glomerular  capillaries,  basing 
this  view  on  the  failure  to  find  leucocytes  in  the  capsular  space- 
when  their  presence  cannot  be  explained  by  emigration  from  capil- 
laries adjacent  to  Bowman's  capsule.  In  further  support  of  their  view 
they  urge  the  peculiar  structure  of  the  capillaries  of  the  glomerulus. 

But  it  is  not  necessary  to  consume  time  in  a  furtlier  enumeration 
of  tlie  different  views  Avhieh  are  held  upon  this  subject.  Enough 
have  been  cited  to  show  that  there  is  room  for  nmcli  more  investiga- 
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tion,  as  well  as  to  bring  out  some  of  the  leading  points  "whicli  require 
further  study. 

In  the  expectation  that  light  might  be  thrown  upon  some  of  these 
doubtful  points  by  experiments  upon  animals,  I  have  made  a  study  of 
the  nephritis  produced  by  acute  cantharidin  poisoning  with  especial 
reference  to  the  alterations  induced  in  the  Malpighian  bodies.  I  was 
led  to  select  cantharidin  because  several  experimenters  Avith  this 
substance  have  described  in  cantharidin  nephritis  notable  changes  in 
the  Malpighian  bodies,  and  because  Cornil  bases  his  description  of 
acute  glomerulo-nephritis  chiefly  upon  observations  of  the  kidneys  of 
rabbits  poisoned  by  cantharidin. 

My  experiments,  which  have  not  yet  reached  their  completion, 
were  made  upon  white  rats  and  upon  rabbits.  A  concentrated  solution 
of  cantharidin  in  acetic  ether  was  used.  I  injected,  subcutaneously,  in 
rabbits  usually  from  one-half  to  one  centigramme  of  cantharidin,  and 
in  rats  from  one  to  three  milligrammes.  AVhen  a  number  of  injec- 
tions were  made  upon  successive  days  smaller  doses  were  used.  The 
number  of  injections  did  not  exceed  five,  and  usually  not  more  than 
two  or  three. 

After  the  injection  of  a  toxic  dose  the  urine  becomes  diminished 
and  finally  suppressed;  it  contains  albumen,  hyaline  casts,  and  a 
large  number  of  leucocytes  and  red  blood-corpuscles.  The  kidneys 
appear  swollen,  congested,  and  more  succulent  than  normal. 

The  microscopical  appearances  in  the  rat's  kidney  will  be  first 
described.  Here  and  there  foci  of  infiltration  with  small  round  cells, 
doubtless  emigrated  white  blood-corpuscles,  can  be  found.  They  are 
most  common  around  the  veins  at  the  base  of  the  pyramid.  They 
are  often  but  not  constantly  present. 

The  epithelium  of  the  convoluted  tubes  is  in  places  normal  in 
appearance,  in  other  places  it  is  swollen,  and  often  the  inner  part  of 
the  epithelial  cells  is  broken  off  and  appears  as  a  granular  mass  in 
the  lumen  of  the  tubes.  Sometimes  a  large  number  of  epithelial 
cells  are  devoid  of  nuclei,  and  have  apparently  undergone  coagulation 
necrosis.     In  general,  the  convoluted  tubes  are  wider  than  normal. 

The  most  marked  changes  are  to  be  found  in  the  Malpighian 
bodies.  In  by  far  the  greater  number  of  these  bodies  there  is 
between  the  glomerulus  and  Bowman's  capsule  a  wide  space  partly  or 
wholly  filled  with  cells  and  granular  material.     These  cells  may  be 
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round  or  oval,  but  they  are  usually  polyhedrical  in  shape.  They  are 
much  larger  than  white  blood-corpuscles,  have  granular  protoplasm, 
and  oval,  vesicular  nuclei.  They  are  frequently  arranged  as  a  cres- 
centic  mass  around  the  glomerulus. 

Evidently  we  have  here  appearances  such  as  have  been  often 
described  as  glomerulo-nephritis  in  the  human  kidney,  and  naturally 
one  seeks  for  the  same  origin  of  these  cells  as  that  assigned  for  the 
cells  similarly  situated  in  human  glomerulo-nephritis,  namely,  swelling 
and  desquamation,  and  possibly  proliferation  of  either  the  capsular 
or  the  glomerular  epithelium. 

The  microscopical  appearances  in  the  rats  kidney,  however,  do  not 
admit  of  this  explanation.  The  epithelium  lining  the  capsule  of 
Bowman  is  often  intact,  and  can  be  traced  in  its  normal  situation  and 
with  its  normal  appearances  around  the  mass  of  cells  occupying  the 
capsular  space.  The  glomerular  epithelium  may  also  preserve  its 
normal  position ;  more  frequently  it  is  somewhat  swollen  and  granular, 
and  it  may  desquamate.  Such  desquamated  glomerular  epithelial 
cells  may  be  mingled  with  the  cells  free  in  the  capsular  space,  but 
there  are  no  appearances  which  justify  the  derivation  of  the  majority 
of  these  latter  cells  from  the  epithelium  of  the  glomerulus. 

Both  Cornil  and  Eliaschoff,  whose  descriptions  of  cantharidin 
nephritis  are  the  best  which  I  have  found,  and  who  experimented  on 
rabbits,  also  came  to  the  conclusion  that  the  cells  occupying  the  cap- 
sular space  cannot  be  derived  from  either  the  epithelium  of  Bowman's 
capsule  or  that  of  the  glomerulus.  They  argue  that  there  remains 
but  one  other  possible  source,  namely,  emigration  of  white  blood- 
corpuscles  from  the  glomerular  capillaries.  They  therefore  consider 
the  cells  in  question  as  white  blood-corpuscles,  of  which  the  cell 
bodies  and  the  nuclei  are  greatly  swollen  and  altered  by  the  action  of 
the  cantharidin  or  of  the  urine. 

So  far  as  the  rat's  kidney  is  concerned,  this  explanation  of  Cornil 
and  of  Eliaschoff  cannot  be  admitted.  These  authors  are  in  error  in 
supposing  that  tlie  cells  occupying  the  capsular  space,  if  not  originat- 
ing from  the  capsular  or  glomerular  epithelium,  nmst  come  from  the 
capillaries.  These  cells  may  be  derived  also  from  the  convoluted 
tubes  in  immediate  comnninication  with  the  Malpighian  bodies,  and 
that  this  is  their  origin,  at  least  in  part,  in  the  cantharidin  nephritis 
of  rats  can  be  proven,  I  believe,  beyond  question.     The  cells  in  the 
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capsular  space  are  identical  in  appearance  with  the  epithelial  cells  of 
the  adjacent  convoluted  tubes.  The  appearances  presented  on  sec- 
tions which  show  the  communication  between  the  capsular  space  and 
the  corresponding  convoluted  tube  hardly  admit  of  any  other  inter- 
pretation than  that  which  I  have  given.  Here  it  can  be  seen  that 
the  mass  of  cells  in  the  capsular  space  is  in  direct  connection  with 
the  epithelium  of  the  convoluted  tube,  and,  what  is  especially  demon- 
strative, there  can  frequently  be  found  in  this  mass  a  group  of  cells 
arranged  regularly  in  the  form  of  a  ring  with  a  central  space,  just 
like  the  epithelium  of  a  uriniferous  tube.  Without  the  explanation 
given,  such  an  arrangement  of  the  cells  is,  of  course,  very  puzzling, 
especially  when  the  Malpighian  body  is  cut  so  as  not  to  show  the 
connection  with  the  tube.  The  appearance  is  as  if  the  epithelial  cells 
lining  the  mouth  of  the  uriniferous  tube  (or  the  neck  of  the  capsule), 
together  with  the  cells  immediately  adjacent,  had  been  pushed 
mechanically  into  the  capsular  space.  A  similarity  in  appearance 
between  the  cells  accumulated  in  the  capsular  space  and  the  epithelial 
cells  of  the  convoluted  tubes,  might  be  explained  by  the  fact  that 
under  normal  conditions  the  epithelium  of  the  convoluted  tubes  may 
extend  for  a  variable  distance  along  Bowman's  capsule.  Such  an 
extension  of  the  tubal  epithelium  to  the  capsule  is  not  particularly 
noticeable  in  the  rat's  kidney,  and  cannot  be  adduced  to  explain  the 
peculiar  appearances  described.  An  inspection  of  a  microscopical 
section  or  of  a  drawing  will,  I  believe,  leave  no  doubt  as  to  the  cor- 
rectness of  the  interpretation  which  I  have  given.     (See  Plate.) 

Observations  concerning  the  passage  of  epithelial  ceils  from  the 
convoluted  tubes  into  the  capsular  space,  have  been  made  by  Kol- 
liker^  and  by  Argutinski.^  While  discussing  the  nature  of  the 
normal  glomerular  epithelium,  Kblliker  says  : 

"In hardened  kidaeys  the  epithelium  of  the  couvoluted  tubes  is  not  infre- 
quently pressed  up  into  the  capsules,  so  that  in  many  cases  a  membranous 
layer  is  formed  which  is  arranged  like  a  funnel  around  one  end  of  the 
glomerulus." 

Kolliker's  observations  relate,  therefore,  to  artefacts  produced  by 
the   action   of    the    hardenintj    fluid.      In    the    cases  of   cantharidin 


>  KiiUiker,  Uandb.  d.  Gewebelehre,  Leipzig,  18G7,  p.  504. 

2  Argutinski,  Beitriigo  zur  Nornialen  und  Pathulugiscben  Uistologio  der  Nierc,  p.  18.     luaug.  Diss. 
Ualle,  1877. 
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nephritis  which  I  have  studied,  the  accumulation  of  tubal  epithelium 
within  the  capsules  cannot  be  regarded  as  an  artefact,  for  the  same 
appearances  can  be  seen  in  sections  of  the  fresh  kidney  as  in  sections 
of  kidneys  hardened  in  Miiller's  fluid,  chromic  acid,  Flemming's 
solution,  picric  acid,  osmic  acid,  and  alcohol.  The  change  is,  there- 
fore, one  which  occurs  during  the  life  of  the  animal.  The  same 
appearances  in  the  Malpighian  bodies  which  I  have  observed  in  the 
cantharidin  nephritis  of  white  rats,  have  been  described  and  figured 
by  Argutinski  as  occurring  in  the  embolic  infarctions  experimentally 
produced  in  dogs  by  injecting  into  the  renal  arteries  plugs  of  wax. 
He  also  speaks  of  the  possibility  of  producing  the  same  change  by 
forcible  injection  of  fluids  into  the  renal  bloodvessels.  He  therefore 
assigns  as  the  cause  of  this  phenomenon  the  pressure  exerted  by 
dilated  bloodvessels  upon  the  convoluted  tubes,  whereby  the  proto- 
plasmatic contents  of  the  latter  are  forced  upward  into  the  capsular 
spaces. 

The  following  are  among  the  factors  which  may  be  adduced  to 
explain  the  mechanism  by  which  the  cells  in  cantharidin  nephritis 
make  their  way  from  the  convoluted  tubes  into  the  capsular  spaces  : 
Obstruction  of  the  uriniferous  tubes,  both  in  the  cortex  and  in  the 
pyramid,  by  desquamated  and  by  necrotic  epithelial  cells,  and  by 
hemorrhages  within  the  tubes,  pressure  upon  the  tubes  from  without 
by  congested  bloodvessels  and  by  transuded  serum,  and  cessation  of 
the  excretion  of  urine  from  the  glomeruli.  In  consideration  of  these 
alterations  in  the  kidney,  it  is  comprehensible  that  swollen  and 
desquamated  epithelial  cells  in  the  beginning  of  a  convoluted  tube 
might  find  toward  the  capsular  space  the  direction  of  least  resistance. 

There  is,  of  course,  no  propriety  in  designating  as  glomerulo- 
nephritis the  changes  in  the  Malpighian  bodies  of  the  rat's  kidney 
which  have  been  described.  The  term  glomerulo-nephritis,  however, 
is  one  which  is  used  with  much  latitude  of  significance,  and  embraces 
nearly  all  of  the  changes  observed  in  acute  nephritis  in  the  Mal- 
pighian bodies  and  a  large  number  of  those  found  in  chronic  nephritis. 
Many  of  these  changes  are  not  proven  to  be  inflammatory. 

I  am  not  able  to  say  whether  a  process  similar  to  that  which  I 
have  found  in  the  Malpighian  bodies  of  the  kidney  of  the  rat  poisoned 
by  cantharidin,  occurs  also  in  the  nephritis  of  other  animals  and  of 
man.     In  the  acute  cantharidin  nephritis  of  rabbits  the  capsular  spaces 
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also  contain  granular  material  and  cells,  but  the  cells  do  not  form  such 
compact  masses  as  in  the  rat's  kidney,  and  more  frequently  undergo 
necrosis.  I  have  not  been  able  as  yet  to  reach  a  positive  conclusion 
as  to  the  origin  of  these  cells.  To  the  descriptions  which  have  been 
repeatedly  given  of  the  cantharidin  nephritis  of  rabbits,  I  have  to 
add  the  almost  constant  occurrence  of  necrosis  of  epithelial  cells  in 
certain  tubes  occupying  the  boundary  zone  of  the  pyramid  and  the 
medullary  rays.  These  tubes  appear  to  be  the  terminal  portions  of 
the  proximal  convoluted  tubes  (Endstiickchen,  spiral  tubes).  Hem- 
orrhages Avithin  the  tubes,  particularly  those  of  the  pyramid,  are  not 
infrequent. 

In  human  glomerulo-nephritis  one  is  not  generally  at  a  loss  to  account 
for  the  crescentic  mass  of  cells  which  frequently  occupies  the  capsular 
space.  The  presence  of  these  cells  is  accompanied  with  swelling  and 
desquamation  of  either  the  glomerular  or  the  capsular  epithelium, 
usually  of  both,  and  these  changes  explain  the  accumulation  of  cells 
in  the  capsular  space. 

One  of  the  leading  objects  in  making  these  experiments  on  cantha- 
ridin nephritis  was  to  determine  whether  changes  wei'e  thereby  pro- 
duced in  the  glomerular  capillaries.  Friedliinder,  Nauwerck,  and 
Langhans  have  called  attention  to  the  accumulation  of  cells  in  the 
interior  of  the  glomerular  capillaries  as  a  frequent  and  important 
lesion  of  acute  and  of  chronic  nephritis.  These  cells  they  regard,  for 
the  most  part,  as  proliferated  capillary  endothelial  cells.  Previous 
experimenters  on  nephritis  make  no  mention  of  alterations  in  the 
glomerular  capillaries,  so  far  as  I  have  been  able  to  learn. 

The  technical  difficulties  attending  the  microscopical  investigation 
of  the  glomerular  capillaries  are  considerable.  It  is  often  desirable, 
as  recommended  by  Langhans,  that  these  capillaries  should  be  in- 
jected with  colorless  gelatine,  although  when  they  are  widely  dis- 
tended with  cells,  as  in  some  instances  of  Bright's  disease,  such  a 
procedure  is  not  necessary.  The  sections  of  the  glomeruli  must  be 
extremely  thin,  and  this  is  best  accomplished  by  eml)edding  pieces  of 
the  kidney  either  in  celloidin  or  in  paraffin,  in  the  latter  case  cutting 
the  sections,  of  course,  with  the  dry  razor  placed  at  right  angles  to 
the  specimen. 

In  some  cases  of  cantliaridin  nephritis  no  changes  can  be  detected 
in  the  glomerular  capillaries  ;  in  some  instances,  however,  especially  in 
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the  rabbit,  these  capillaries  contain  a  large  number  of  small,  darkly 
staining  nuclei,  readily  distinguished  from  the  larger  and  paler  nuclei 
of  the  glomerular  epithelium.  These  nuclei  belong  for  the  most  part 
to  spherical,  granular  cells,  which  I  am  inclined  to  interpret  as  white 
blood-corpuscles.  Positive  evidences  of  proliferation  of  the  capillary 
endothelium  could  not  be  found.  Changes  in  the  capillaries  compar- 
able in  degree  to  those  observed  in  many  cases  of  nephritis  in  human 
beings,  I  have  not  been  able  to  find  in  experimental  cantharidin 
nephritis. 

The  occlusion  of  the  glomerular  capillaries  in  acute  and  chronic 
Bright's  disease  by  granular  material  and  cells,  has  been  most  fully 
described  in  all  of  its  histological  details  by  Langhans.  My  own 
studies  of  human  kidneys  are  essentially  confirmatory  of  Langhans's 
descriptions. 

Swelling  of  the  endothelium,  and  accumulation  of  cells  in  the 
glomerular  capillaries,  are  nearly  constant  lesions  in  acute  scarlatinal 
nephritis.  These  changes  in  the  capillaries  may  be  the  only  marked 
lesions  in  the  kidney,  although,  as  a  rule,  there  is  more  or  less  accumu- 
lation of  lymphoid  cells  in  the  interstitial  tissue.  I  have  observed 
similar  accumulation  of  cells  in  the  glomerular  capillaries  in  acute 
Bright's  disease  complicating  typhoid  fever,  and  in  a  number  of  cases 
of  chronic  Bright's  disease.  The  changes  in  the  capillaries  are  usually 
accompanied  by  other  lesions  of  diffuse  nephritis. 

I  would,  however,  call  especial  attention  to  certain  cases  of  Bright's 
disease  which  usually  pursue  a  subacute  course,  in  which  the  accumu- 
lation of  cells  in  the  capillaries,  of  the  glomerulus  is  the  predominant, 
and  sometimes  the  only  evident  lesion.  The  following  case  may  serve 
as  an  illustration. 

The  patient,  who  had  had  malaria,  was  the  subject  for  two  months 
of  anasarca.  The  urine  was  scanty,  albuminous,  and  contained  casts. 
Death  resulted  from  ursemic  convulsions.  At  the  autopsy  there  was 
found  malarial  pigmentation  of  the  spleen  and  other  organs,  the  heart 
was  considerably  hypertrophied,  and  the  kidneys  were  large,  the 
surface  smooth,  the  capsule  non-adherent,  and  the  cortex  swollen. 
The  Malpighian  bodies  were  large  and  pale.  Upon  microscopical 
examination  of  the  kidneys,  with  the  exception  of  the  change  about 
to  be  described,  there  was  very  little  abnormal.  The  epithelial  cells 
were  normal.     Only  after  careful  search  could  a  few  patches  of  infiltra- 
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tion  with  lymphoid  cells  be  discovered.  The  Malpighian  bodies  were 
rich  in  nuclei.  The  glomeruli  filled  completely  the  space  enclosed  by 
Bowman's  capsule.  The  case  seemed  a  puzzling  one,  until  after  the 
examination  of  very  thin  sections  it  was  found  that  almost  everywhere 
the  glomerular  capillaries  were  dilated,  and  contained  a  large  number 
of  cells,  partly  resembling  white  blood-corpuscles,  but  mostly  larger, 
and  of  an  endothelioid  type. 

Probably  many  pathologists  have  met  with  kidneys  in  which  the 
lesions  seemed  entirely  inadequate  to  explain  the  symptoms.  Doubt- 
less a  certain  number  of  these  obscure  cases  belong  to  the  class  just 
described.  It  certainly  is  important  that  a  careful  examination  be 
made  of  the  condition  of  the  glomerular  capillaries. 

It  is  not  necessary  to  dwell  upon  the  importance  which  attaches  to 
the  lesions  of  the  glomerular  capillaries  which  have  been  described. 
When  one  considers  the  physiological  functions  of  the  glomeruli,  it  is 
difficult  to  think  of  any  lesion  of  the  kidney  more  destructive  of  its 
functions  than  the  occlusion  of  the  capillaries  of  the  glomerulus.  It 
is  more  reasonable  to  refer  the  production  of  albuminuria  to  changes 
in  the  capillary  walls  of  the  glomeruli  than  to  desquamation  or  other 
alteration  of  the  glomerular  epithelium.  Certainly  some  swelling  and 
desquamation  of  this  epithelium  are  extremely  common,  even  in  cases 
without  renal  symptoms. 

But  while  I  am  disposed  to  attach  such  importance  to  alterations 
of  the  glomerular  capillaries,  we  are  not  justified  in  asserting,  as  has 
been  done,  that  these  changes  constitute  the  primary  and  essential 
lesion  of  all  cases  of  Bright's  disease.  The  glomerular  lesions  are 
coordinate  with  the  parenchymatous,  the  interstitial,  and  the  other 
vascular  lesions  of  difliise  nephritis. 

As  regards  nomenclature,  there  is  not  much  use  in  fighting  against 
names  which  have  gained  currency,  although  the  term  glomerulitis 
seems  to  be  more  suitable  than  glomerulo-nepliritis,  and  equally  expres- 
sive. It  is  customary  to  include  all  of  the  changes  of  the  Malpighian 
bodies  which  are  not  either  atrophic  or  purely  degenerative,  under  the 
name  glomerulo-nephritis ;  but  it  is  to  be  borne  in  mind  that  this  term 
is  used  to  designate  a  group  of  lesions  belonging  to  diffuse  nephritis, 
and  not  a  disease  by  itself  I  would  suggest  that  tlie  form  character- 
ized l)y  an  accunnilatioii  of  cells  between  the  glomerulus  and  I)ow- 
maii's    capsule    be    designated    desquainative   glomerulitis,   and    that 
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characterised  by  .accumulation  of  cells,  or  other  changes  in  the  interior 
of  the  capillaries,  be  called  intra-capiUary  glomerulitis,  and  this  with- 
out prejudging  the  question  as  to  the  propriety  of  considering  all  of 
these  changes  as  inflammatory. 


DISCUSSION. 


Dr.  Henry  F.  Formad,  Philadelphia. 

In  1881  I  made  a  series  of  experiments  on  rabbits  of  a  nature  similar  to 
those  of  Dr.  Welch.  These  ex23eriments  were  chiefly  carried  out  by  an 
assistant  of  mine,  Dr.  Brose,  and  published  in  the  Philadelphia  Medical  Times. 
We  did  not  pay  so  much  attention  to  the  changes  in  the  glomeruli  as  Dr. 
Welch  did,  and  we  did  not  describe  them  so  fully.  We  noticed  that  there 
were  cellular  accumulations  in  the  capsules.  It  was  also  remarked  that  even 
where  the  cantharides  was  injected  directly  into  the  kidneys,  the  inflamma- 
tory changes  were  quite  localized,  and  generalh^  the  lesions  were  very  slight. 
There  were  intense  congestion  of  the  organs  and  proliferation  of  epithelium, 
but  the  connective  tissue  changes  were  by  no  means  as  prominent  as  we 
expected.  Finally,  there  were  some  changes  in  the  glomerules  which  we 
did  not  interpret  so  successfully  as  Dr.  Welch. 

There  is  a  condition  of  the  kidney  in  man  in  which  glomerular  changes 
ai)2)ear  to  be  the  only  notable  feature,  which  I  am  in  the  habit  of  calling 
atrophic  parenchymatous  nephritis.  There  is,  in  such  cases,  albumen  ;  there 
are  granular  casts;  there  is  fatty  degeneration  of  the  epithelium,  but  with 
remarkably  limited  inflammatory  changes  in  the  connective  tissue  and  epi- 
thelium proper.  It  appears  to  be  a  primary  fatty  degeneration  without  any 
antecedent  inflammatory  changes.  It  is  a  common  morbid  condition  of  the 
kidney,  and  we  often  throw  such  kidneys  aside  without  special  examination, 
because  they  appear  to  the  naked  eye  nearly  normal.  The  histological 
appearances  of  these  kidneys  deserve  study,  and  this  lesion  deserves  a  sepa- 
rate place  in  our  pathological  classification  of  kidney  disease. 

Dr.  Hosmer  a.  Johnson,  Chicago. 

The  statements  of  Dr.  Welch  appear  to  be  of  great  value.  I  am  not  pre- 
pared to  discuss  the  paper,  except  to  say  that  anyone  who  has  studied  tlie 
pathology  of  the  kidney  will  agree  that  there  are  cases  presenting  symptoms 
of  marked  renal  disease  in  which  the  structural  changes  have  been  ai)iiar- 
ently  inadequate  to  account  for  them.  This  accumulation  of  cells  in  the 
capillaries  of  the  corpuscle  may  be  a  solution  of  the  diflSculty. 

The  drawing  which  he  has  presented  illustrates  very  well  what  we  some- 
times see,  namely,  an  accumulation  of  cells  witliin  the  capsule  analogous  to 
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those  in  the  tube.  In  my  studies  it  has  been  extremely  rare  to  find  a  section 
through  the  corpuscle  including  the  tube  as  it  passes  from  the  corpuscle. 
I  have  seen  this  in  a  few  instances  in  the  normal  kidney,  but  I  have  invariably 
found  the  neck  of  the  tube  narrower  where  it  emerges.  In  this  case  the  large 
dilated  neck  may  be  accounted  for,  I  presume,  by  the  pressure  of  the  cells 
forced  through  it.  By  what  force,  however,  these  cells  are  pressed  backward 
and  into  the  capsule  of  the  glomerulus  it  is  difficult  to  imagine. 

Dr.  Francis  Delafield,  New  York. 

My  knowledge  of  this  subject  is  confined  to  the  condition  as  it  occurs  in 
man.  I  have  made  no  experimental  studies  on  animals.  I  think  that  it  is  a 
great  pity  that  the  condition  should  be  spoken  of  as  a  separate  form  of 
nephritis.  We  are  not,  at  the  present  time,  in  a  position  to  pick  out  any  one 
form,  and  call  that  glomerulo-nephritis.  We  find  changes  in  the  glomeruli 
of  many  different  kinds  and  under  many  different  circumstances.  We  have, 
in  the  first  place,  simple  swelling  of  the  capsule  cells  which  is  seen  more 
especially  in  the  nephritis  of  secondary  origin,  as  in  the  nephritis  of  typhoid 
fever,  pneumonia,  and  the  infectious  diseases,  and  sometimes  from  the  action 
of  arsenic  or  corrosive  sublimate.  With  all  these  we  find  well-marked  swell- 
ing of  the  capsular  epithelium.  In  exceptional  cases  I  have  found  a  condition 
reminding  one  of  that  found  by  Dr.  Welch,  but  by  no  means  reaching  the 
proportions  which  it  has  done  in  his  cases.  I  have  seen  the  capsular  cells  in 
the  neighborhood  of  the  entrance  of  the  tube  swollen,  thicker,  and  increased 
in  number. 

Secondly,  we  have  changes  in  the  capillaries,  a  change  in  the  thickness  of 
the  walls,  and  a  change,  such  as  Dr.  Welch  has  spoken  of,  in  the  cells  within 
the  capillaries.  These  changes  I  find  not  infrequently.  I  find  them  more 
especially  with  scarlet  fever,  sometimes  with  diphtheria,  sometimes  with  the 
acute  nephritis  accompanying  acute  miliary  tuberculosis,  and  sometimes  with 
the  idiopathic  condition.     This  also  would  be  called  glomerulo-nephritis. 

In  the  third  place,  we  may  have  an  accumulation  of  pus  and  coagulated 
matter,  an  inflammatory  exudation.  This  also  would  be  called  glomerulo- 
nephritis. 

Still  further,  we  may  have  an  excessive  growth  of  the  capsule  cells  pressing 
on  the  tuft,  and  usually  when  this  is  the  case  there  will  at  the  same  time  be 
changes  in  the  vessels  themselves.  This  is  the  most  pronounced  of  all  the 
varieties  of  glomerular  nephritis.  It  is  the  one  which  is  t-linically  the  most 
important,  for  the  others  simply  form  a  part  of  a  general  iie])hritis.  This  last 
is  an  acute  form  and  is  likely  to  be  persistent,  remaining  during  the  rest  of 
the  patient's  life.  The  other  forms  are  usually  transitory ;  if  the  patient  does 
not  die  from  the  severity  of  the  attack,  the  kidney  will  return  to  its  natural 
condition.  In  the  last  form,  it  is  possible  for  the  patient  to  get  well,  but  a 
certain  amount  of  damage  remains.  More  freciuently,  at  once,  or  after  an 
interval  of  months  or  years,  the  symptoms  of  acute  tici)hritis  will  be  succeeded 
by  chronic  neiihritis,  which  will  continue.     For  this   reason,  this  particular 
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form  of  disease  of  tlie  Malpighian  bodies  has  seemed  to  be  clinically  the  most 
important  form  of  disease  of  the  glomeruli.  Even  to  this  form  I  should 
hesitate  to  apply  the  term  glomerulo-nephritis.  It  may  be  that  there  is  a 
form  of  nephritis  in  which  the  glomeruli  alone  are  involved.  I  doubt,  how- 
ever, if  any  one  has  seen  or  described  such  a  form.  If  there  is  such  a  form, 
that  is  the  one  to  which  the  name  properly  belongs. 

At  the  present  time,  while  the  change  in  the  glomeruli  is  a  matter  of  great 
importance,  and  while  it  is  necessary  that  it  should  be  observed  and  studied, 
we  cannot  with  propriety  speak  of  glomerulo-nephritis. 

Dr.  a.  Jacobi,  New  York. 

Does  Dr.  Welch  mean  to  say  that  the  form  of  nephritis  which  he  has 
described  is  in,  at  least,  many  cases  the  incipient  stage  of  general  nephritis? 
Is  it  a  stage  from  which  recovery  often  takes  place  ?  I  am  led  to  ask  the 
question  because  I  have  lately  read  of  a  number  of  experiments  in  which 
cantharides  was  used,  and  as  a  result  there  was  described  a  general,  inter- 
stitial, diffuse  nephritis.  In  Dr.  Welch's  cases  the  injection  resulted  in  pro- 
liferation and  changes  in  the  cells.  In  the  experiments  referred  to,  the 
cantharides  had  been  given  internally.  There  was,  as  a  result,  interstitial 
inflammation  not  only  of  the  kidneys  but  of  other  organs.  The  question  I 
would  ask  is  this:  Are  these  the  cases  that  are  to  get  well,  which  are 
observed,  lasting  a  few  days  or  weeks,  and  terminating  in  recovery? 

Dr.  Welch.  Experiments  have  been  performed  by  Guarnieri  and  Agos- 
tinelli  which  bear  upon  the  points  raised  by  Dr.  Jacobi.  In  a  fatal  case  of 
cantharidin  poisoning  in  a  human  being  these  observers  failed  to  find  marked 
lesions  of  the  kidney,  such  as  had  been  described  by  Cornil  in  his  experiments 
on  rabbits.  They  concluded  that  these  severe  lesions  occur  only  when  the 
cantharidin  is  administered  subcutaneously,  and  not  when  it  is  taken  into 
the  stomach.     This  conclusion  they  confirmed  by  exijeriments  on  rabbits. 

It  is  said  that  cantharidin  acts  upon  various  organs  of  the  body,  i^roducing 
changes  especially  in  the  capillary  endothelium.  I  have  confined  my  atten- 
tion to  the  kidney,  my  purpose  being  not  so  much  to  study  the  action  of  can- 
tharidin as  such,  but  to  investigate  certain  lesions  of  the  Malpighian  bodies. 

As  to  the  permanency  of  the  alterations  of  the  glomeruli,  this  depends  upon 
their  character.  The  accumulation  of  cells  in  the  capsular  sjiace  has  nothing 
about  it  which  is  irremediable. 

Whether  or  not  we  are  to  regard  this  or  some  other  change  of  the  glomeruli 
as  the  necessary  starting-point  of  acute  and  chronic  Bright's  disease  it  is  im- 
possible to  say  positively.  It  seems  to  me  that  our  present  knowledge  does 
not  justify  us  in  assigning  to  any  one  particular  process  the  origin  of  the  dif- 
ferent forms  of  nephritis.  It  is  sufficient  to  describe  the  various  jn-ocesses 
occurring  in  Bright's  disease,  without  expressing  j)ositive  oj)inions  as  to  the 
dependence  of  one  process  upon  another. 

I  do  not  wish  to  be  misunderstood  in  regard  to  the  use  of  the  term  gli)mcrulo- 
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nephritis.  I  do  not  understand  this  to  indicate  a  separate  disease  of  the  kidney. 
The  term  glomerulo-nephritis  or  glomerulitis  is  a  convenient  one  to  designate 
all  of  the  changes,  not  degenerative  or  purely  atrophic,  which  occur  in  the 
Malpighian  bodies. 

I  think  that  too  much  importance  is  sometimes  attached  to  mere  desquama- 
tion of  the  capsular  and  of  the  glomerular  epithelium.  This  desquamation 
is  a  very  common  condition  even  when  there  is  not  much  disease  of  the  kid- 
ney, and  when  there  have  been  no  marked  renal  symptoms  during  life.  I 
question  the  propriety  of  attributing  albuminuria  to  changes  in  the  glomerular 
epithelium.  There  is  more  reason  to  suppose  that  changes  in  the  walls  of 
the  glomerular  capillaries  are  the  essential  factor  in  the  production  of  albu- 
minuria. The  capillaries  of  the  glomerules  differ  in  structure  from  the  capil- 
laries in  other  parts  of  the  body,  and  these  differences  may  explain  the  fact 
that  normally  they  do  not  permit  the  transudation  of  an  albuminous  fluid. 


THE  BICUSPID  CONDITION  OF  THE  AORTIC  VALVES. 


By  WILLIAM  OSLEE,  M.D.,  F.R.C.P.  Lond., 

PROFESSOR   OF   CLINICAL  MEDICINE   IN   THE    UNIVERSITY   OF   PENNSYLVANIA 


Definition. — A  condition  of  the  arterial  valves  in  which  two  of 
the  cusps  are  more  or  less  perfectly  fused,  so  that  the  orifice  is  guarded 
by  only  two  segments. 

Frequency  of  the  Occurrence. — It  is  usually  referred  to  as  a 
common  abnormality,  and  Dilg'  has  tabulated  64  cases  in  the  pul- 
monary, and  23  in  the  aortic,  valves.  A  careful  study  of  the  anomaly 
has  recently  been  made  by  Martinotti  and  Spernio,"  and  again  by 
Martinotti,^  who  remarks  that  the  list  given  by  Dilg  of  the  condition 
in  the  aortic  valve  might  be  greatly  extended.  In  over  eight  hundred 
autopsies,  I  have  met  with  it  in  18  cases,  17  in  the  aortic  valves,  and 
in  1  case  iri  both  aortic  and  pulmonary  valves.  A  detailed  account  of 
the  cases  \i  given  in  the  appended  table.  In  110  cases  of  valvular 
disease  of  all  kinds,  "there  were  57  in  which  the  aorti^c  segmei^ts  were 
affected,  either  alone  or  in  conjunction  with  the  mitral  and  tricuspid 
valves ;  so  that  this  condition  was  present  in  over  thirty  per  cent,  of 
all  the  cases  of  aortic  disease,  a  proportion  which  I  am  inclined  to 
regard  as  exceptional. 

Description  of  the  Valve.'^. — The  coronary*  segments  are  usually 
aflFected.  In  16  of  the  18  cases  this  was  the  order,  and  it  may  also 
have  been  so  in  Case  VIL,  but  I  have  no  note  of  the  flict.  This 
point,  previously  overlooked,  may  prove  of  interest  in  the  etiology, 
and  should  be  carefully  noted  in  future  observations.  The  united 
cusps  may  have   a  perfectly  normal  appearance  (Cases   7   and  10), 

1  Virchow's  Archiv,  xci.  *  Atti  della  R.  Acidemia  di  Medecina  di  Torino,  1884,  reprint. 

3  Gazzetta  delle  Cliniclie,  1886,  reprint. 

*  In  speaking  of  the  aortic  cusps  it  seems  preferable  to  use  the  term  coronary  to  describe  the  segments 
behind  which  the  right  and  left  coronary  arteries  are  given  off,  the  third  being  called  the  intercoronary. 
This  obviates  the  confusion  which  at  present  results  from  the  description  by  some  anatomists  of  two 
posterior  and  one  anterior  cusp,  and  by  others  of  two  anterior  and  one  posterior. 
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but  in  adults  tliey  are  almost  invariably  thickened  and  the  seat  of 
sclerotic  or,  in  some  cases,  ulcerative  changes.  In  Case  7,  a  foetus  of 
seven  months,  the  tissue  of  the  valves  showed  no  trace  of  thickening 
or  inflammatory  processes.  In  Case  10  the  united  segments  were 
practically  healthy ;  in  the  others  there  were  sclerotic  changes  more 
or  less  marked,  and  in  several  distinct  losses  of  substance.  Unless 
seriously  stiffened  or  the  seat  of  erosion,  the  bicuspid  segments  seemed 
capable  of  closing  the  aortic  orifice,  and  in  several  instances  the  valves 
held  water  when  poured  into  the  aorta.  In  13  cases  the  valves  were 
carefully  measured.  For  purposes  of  accurate  comparison,  G  of  these 
may  be  excluded  on  account  of  incompleteness  or  extensive  disease  of 
one  cusp.  Of  the  7  cases,  in  1  the  two  cusps  Avere  of  equal  size,  in 
2  the  single  curtain  was  the  larger,  while  in  4  the  fused  segments  were 
larger  than  the  single  one.  The  average  measurement  along  the  free 
margin  in  these  7  cases  gave  for  the  fused  cusp  3.93  centimetres  and 
for  the  single  cusp  3.45  centimetres,  so  that  the  former  was,  as  a  rule, 
larger  than  the  latter. 

In  the  conjoint  valve  there  are  three  points  to  be  noted.  The  free 
border  was  usually  straight,  oftentimes  curled,  and  in  no  instance  was 
there  any  nodular  thickening  indicative  of  the  presence  of  a  corpus 
Arantii.  The  attached  border  presented,  from  the  ventricular  aspect, 
either  the  normal  contour  of  a  semilunar  valve,  or,  more  commonly, 
a  shallow  groove,  indicative  of  the  junction  of  two  cusps.  The  aortic 
side  of  the  valve  presented  in  all  the  cases  a  more  or  less  distinct 
raphe,  or  froenum,  dividing,  or  indicating  a  division  into,  two  sinuses. 
This  raphe,  the  representative  of  the  bands  which  in  the  normal 
segments  unite  them  to  the  aortic  wall,  was  present  either  (a)  as  a 
narrow  elevated  ridge  confined  to  the  aortic  wall ;  (b)  as  a  single 
band  passing  for  a  variable  distance  on  to  the  valve ;  or  (c)  was 
divided  into  two  distinct  portions,  which  passed  out  the  inner  aspect 
of  the  valve  and  were  ultimately  lost.  The  sinuses  of  A'^alsalva,  thus 
incompletely  marked,  were  usually  of  equal  size,  and  in  sixteen  of 
the  cases  they  gave  origin  to  the  coronary  arteries. 

Of  associated  lesions  in  this  condition  of  the  valves,  hypertrophy 
of  the  left  ventricle  is  the  most  important.  This  existed  in  a  majority 
of  the  cases.  In  Nos.  10  and  14  it  w\as  scarcely  noticeable.  The 
state  of  the  other  organs,  Avhen  of  interest,  is  mentioned  in  the  tables. 

Clinical  Features. — In   two  •  of  the  Cases  (2  and  14)  the  con- 
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<Ution  was  found  after  death  and  there  was  no  evidence  that  the  persons 
had  suffered  from  cardiac  symptoms.     Cases  5  and  10  died  suddenly, 
and  in  Case  4  death  was  also  sudden  but  resulted  from  the  rupture  of 
a   cerebral    aneurism.     Excluding    Case  7,  a   foetus,   the  remaining 
twelve    cases  presented    the    clinical  features  of   heart  disease.     In 
eight  there  was  ulcerative  endocarditis,  in  Cases  7,  9,  13,   and   18 
of  a  very    severe    type.     Cases  1,  11,   15,  and   16   were   examples 
of  gradual    heart   failure    with    the    usual    symptoms    of   disturbed 
compensation.     Thus   in    fifteen^    of  the  cases    the    cause    of   death 
could    be  attributed  directly  or  indirectly  to  the   existence  of   this 
anomaly.     Whether   the   result  of  foetal  endocarditis    or  a  primary 
failure  in  development,  the  condition  thus  plays  an  important  part  in 
the  history  of  aortic  valve  disease.     The  special  proneness  of  mal- 
formed structures  to  disease  is  well  known,  and  the  conjoint  segments 
are  rarely,  in  the  adult,  free  from  sclerotic  changes,  while  in  nearly 
half  of  my  cases  there  Avas  also  ulceration.     Doubtless,  the  strain  upon 
the  fused  curtains  is  more  severe  than  upon  normal  cusps,  and  though 
in  the  foetus,  and  even  in  the  adult,  the  tissue  of  the  valve  may  have 
the  natural  thinness  and  mobihty,  yet,  as  a  rule,  there  are  induration 
and  thickening.     I  have  elsewhere^  called  attention  to  the  frequency 
with  Avhich  ulcerative  endocarditis  attacks  sclerotic  valves.     Indeed, 
it   is  exceptional  for  normal   segments  to  be    affected.     The   recent 
investigations  in  experimental  endocarditis  by  Orth^  (which  are  con- 
firmed by  the  beautiful  demonstration  of  Prudden  at  this   meeting) 
would  indicate  that  the  micrococci  cannot  lodge  on  the  normal  valve, 
but  the  slightest  abrasion  suffices  to  permit  of  their  entrance.    Although 
Ribbert*  bas  been  able  to  induce  endocarditis  by  injecting  cultures  of 
the  microorganisms  Avitbout  any  previous  lesion  of  the  valves,  par- 
ticularly if  the  material  was  associated  with  rougher  particles,  these 
recent  experiments  support  the  experience  of  the  post-mortem  room 
that  a  damaged  valve  is  the  most  likely  to  become  the  seat  of  ulcer- 
ative changes. 

Of  the  eighteen  cases  here  reported,  all  save  one  were  in  adults. 

1  In  Case  4,  a  lad  of  twenty,  in  which  rupture  of  a  cerebral  aneurism  was  the  immediate  cause  of 
death,  there  was  evidence  of  the  connection  of  the  aneurism  with  a  previous  embolic  process,  which 
might  reasonably  be  associated  with  the  valve  lesion. 

2  British  Medical  Journal.     Gulstonian  Lectures,  1885,  vol.  i. 

s  Tageblatt  der  58  Versammlung  Deut.scher  N'aturforscher  zu  Straasburg,  1885. 
*  Deutsche  med.  Wochenschrift,  1885,  No.  42. 
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In  Dilg's  table  of  twenty-three  cases  the  ages  of  nineteen  are  given, 
and  of  these  only  nine  were  adults.  Seven  were  under  five  years  of 
age.  My  experience  has  been  in  a  general  hospital  in  which  the 
great  majority  of  the  patients  were  adults.  Dilg's  paper  is  on  various 
cardiac  anomalies,  so  that  his  search  in  the  literature  has  tended  in 
the  direction  of  paediatrics,  which  may  account  for  the  large  number 
of  children  in  his  list. 

Origin. — Whether  the  condition  is  the  result  of  a  foetal  endocar- 
ditis or  is  an  anomaly  of  development  cannot  be  finally  settled   until 
we  have  fuller  knowledge  of  the  details  of  formation  of  the  semilunar 
valves.     The  advocates  of  the  inflammatory  view  urge  that  indications 
)of  the  original  separation  invariably  exist  and  that  the  valves  as  con- 
/stantly  p"rese_nt_  evi JeiiC£aj)f__endocarditis.     To  this  view  Virchow  has 
^given   the  weight  of  his  authority  and  has  recently'  stated  that  an 
examination  of  the  question  has  convinced  him  that  a  majority  of  the 
cases   show  signs  of  a   "secondary  fusion  of  two  cusps."     This  cer- 
tainly may  be  so  in  some  cases,  but  the  following  considerations  lead, 
I  think,  to  the   conclusion   that  in  many  there  is   a  faulty  arrange- 
ment at  the  time  of  the  development  of  the  segments. 

First.  The  greater  frequency  of  the  anomaly  at  the  pulmonary 
orifice  and  its  association  with  other  cardiac  defects.  In  the  sixty-four 
cases  collected  by  Dilg^  there  were  fifty  with  imperforate  ventricular- 
septum.  Errors  of  development  occur  more  frequently  in  the  right 
heart  and  involve  the  pulmonary  artery  more  often  than  the  aorta. 
Foetal  endocarditis,  however,  shows  the  same  preference,  and  un- 
doubtedly plays  a  part  in  the  production  of  stenosis  of  the  pulmonary 
orifice  and  narrowing  of  the  conus.  So  far  as  we  know,  the  develop- 
ment of  the  segments  occurs  at  a  very  early  period,  eighth  to  tenth 
week,  and  it  is  really  difficult  to  conceive  of  an  inflammatory  process 
so  extremely  limited,  in  an  embryo  not  more  than  a  few  millimetres 
in  length. 

Second.  A  careful  study  of  the  united  valves  throws  light  on  the 
question. 

(a)  In  Case  7,  a  fcctus  at  the  eighth  month,  the  curtains  at  both 
arteries  were  involved,  but  the  conjoint  cusps  were  natural  in  appear- 
ance and  without  a  trace  of  inflammatory  changes.  Surely  we  can 
lay  special  stress  on  such  an  observation — which  docs  not  stand  alone 

'  Vircliow's  Arcliiv,  lid.  103.  -  Loc.  cit. 
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for  it  is  scarcely  conceivable,  if  the  fusion  was  inflammatory,  that  the 
edges  of  the  cusps  would  be  so  thin  and  the  points  of  attachment  fi-ee 
from  induration. 

(b)  The  measurements  of  the  valves  are  strongly  confirmative  of  this 
view.  In  thirteen  cases  the  average  length  of  the  single  segment  was 
3.36  centimetres,  and  that  of  the  conjoined  cusp  3.67  centimetres.  In 
seven  of  these,  free  from  ulceration  and  circumstances  interfering  with 
the  accuracy  of  the  measurement,  the  figures  were  3.45  centimetres 
for  the  single  and  3.93  centimetres  for  the  fused  cusp.  In  one  case 
the  cusps  were  of  equal  size  and  in  two  instances  the  single  curtain 
was  the  larger.  An  endocarditis,  however  early,  could  scarcely  equalize 
the  size  of  the  curtains  in  this  way.  Such  a  circumstance  points  to  a 
developmental  error  occurring  at  the  time  of  the  formation  of  the 
segments  and  not  subsequent  to  it.  The  single  segment,  in  its  average 
measure,  is  also,  I  think,  considerably  larger  than  usual. 

(c)  The  condition  of  the  ventricular  face  of  the  fused  segment  in 
cases  free  from  ulceration  or  extreme  induration,  seems  inconsistent 
with  an  inflammatory  origin.  The  surface  may  be  smooth  and  without 
a  trace  of  the  extensive  tissue  changes  Avhich  must  take  place  in  the 
process  of  union  of  two  cusps.  The  slight  indentation  usually  present 
at  the  attached  border,  has  been,  in  most  of  my  cases,  without  a  trace 
of  puckering  and  without  any  special  thickening  of  the  ring  imme- 
diately below  it.  If  we  consider  the  extent  of  the  space  existing 
between  two  segments  and  the  nature  of  the  endocardial  changes 
which  cause  curling,  shortening,  or  other  deformity  of  the  segment, 
it  is  almost  impossible  to  suppose  that  a  fusion,  caused  in  this  way, 
could  leave  the  ventricular  face  of  the  valve  smooth  and  natural- 
looking. 

Third.  A  study  of  other  anomalies  of  the  valves  has  an  important 
bearing  on  the  subject.  Without  any  fusion  of  the  cus})S,  there  are 
certain  deviations  from  the  normal  mode  of  attachment  to  the  aortic 
wall.  Usually  the  line  of  attachment  of  each  cusp  remains  separate 
and  distinct,  but  the  two  may  join  at  a  lower  level  and  at  an  anterior 
plane  and  be  attached  to  the  aorta  by  a  single  Ijand.  It  will  be  seen 
in  most  of  these  cases  that  the  anomaly  is  the  result  of  :i  junction  of 
the  free  boi'ders  of  the  cusp,  from  four  to  five  centimetres  of  that  part 
furthest  from  the  corpus  Arantii.  The  condition  is  not  very  uncommon. 
In  a  recent  specimen  two  of  the  aortic  valves  had  partially  united  and 
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■were  a  good  deal  thickened.  They  were  united  to  the  aorta  by  a 
median  raphe,  similar  to  that  so  often  seen  in  the  conjoint  valves,  but 
in  addition  there  were  three  strong  chordiB  tendinere,  seven  centimetres 
in  length,  which  united  the  edge  of  the  valve  to  the  aorta,  to  which  they 
were  attached  at  the  normal  level.  These  cords  were  thin  and  free 
from  an}'  trace  of  inflammatory  thickening.  The  condition  was  un- 
questionably a  defect  in  development  and  was  of  a  similar  character, 
though  not  so  extensive,  as  that  under  consideration. 

Fourth.  If  it  turns  out  to  be  correct,  as  my  cases  indicate,  that 
the  affected  valves  are  usually  those  behind  which  the  coronary  arteries 
are  given  off,  this  would  point  to  some  error  associated  especially  with 
the  development  of  these  cusps.  It  would  appear  from  the  observa- 
tions of  Tonge,'  that  two  of  the  segments  are  formed  before  the  division 
of  the  primitive  truneus  arteriosus  is  complete,  while  the  third  arises 
later  after  the  pulmonary  artery  and  the  aorta  have  divided.  It  is 
not  at  all  improbable  that  we  may  have  here  a  clew  to  an  explanation 
of  this  anomaly,  but  this  is  conjectural  until  we  have  fuller  details  of 
the  process  of  the  development  of  the  sigmoid  valves  in  mammals. 

1  Proceedings  of  Royal  Society,  18G8,  xvi. 
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THE  BACILLUS  OF  TYPHOID  FEVER 
(TYPHUS  BACILLUS  OF  EBERTH). 


By  GEORGE  M.  STERNBERG,  M.D., 

MAJOE  AND  SURGEON,  V.  S.  A. 


Recent  researches  support  the  view  that  the  bacillus  described  by 
Eberth/  in  1880,  bears  an  etiological  relation  to  typhoid  fever — 
typhus  abdominalis  of  German  authors ;  and  pathologists  are  disposed 
to  accept  this  bacillus  as  the  veritable  "germ"  of  typhoid  fever,  not- 
withstanding the  fact  that  the  final  proof  that  such  is  the  case  is  still 
wanting. 

This  final  proof  would  consist  in  the  production  in  man  or  in  one 
of  the  lower  animals  of  the  specific  morbid  phenomena  which  charac- 
terize the  disease  in  question,  by  the  introduction  of  pure  cultures  of 
the  bacillus  into  the  body  of  a  healthy  individual.  Evidently  it  is 
impracticable  to  make  the  test  upon  ma§,  and  thus  far  we  have  no 
satisfactory  evidence  that  any  one  of  the  lower  animals  is  subject  to 
the  disease  as  it  manifests  itself  in  man.  The  recent  experiments  of 
Frankel  and  Simmonds^  show,  however,  that  this  bacillus  is  patho- 
genic for  the  mouse  and  the  rabbit.  "We  shall  refer  to  the  experiments 
of  these  authors  later. 

Before  the  publication  of  Eberth's  first  paper  Koch  had  observed 
this  bacillus  in  sections  made  from  the  spleen  and  liver  of  typhoid 
cases,  and  had  made  photomicrographs  from  these  sections.  His  name 
is,  therefore,  frequently  associated  with  that  of  Eberth  as  one  of  the 
discoverers  of  the  typhoid  bacillus.  Other  investigators  had,  no  doubt, 
previously  observed  the  same  organism,  but  some  of  them  had  improp- 
erly described  it  as  a  micrococcus.  Such  a  mistake  is  easily  made 
when  the  examination  is  made  with  a  Ioav  power ;  even  with  a  mode- 

1  Dcr  Bacillus  des  Abdominal  Typhus,  Vircliow's  Archiv,  1880,   Bd.  81.     Second  paper  ;  Iliid.,  1881, 
Bd.  83. 

2  Die  iEtiologische  Bcdeutung  des  Typhus-bacillus.     Hamburg  und  Leipzig,  188G. 
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rately  high  power  the  closely  crowded  colonies  look  like  masses  of 
micrococci,  and  it  is  only  by  focussing  carefully  upon  the  scattered 
organisms  on  the  outer  margin  of  a  colony  that  the  oval  or  rod-like 
form  can  be  recognized.  , 

Several  observers  had  noted  the  presence  of  microorganisms  in  the 
lesions  of  typhoid  fever  prior  to  the  publication  of  Eberth's  paper,  and 
Browicz,^  in  1875,  and  Fischel,^  in  1878,  had  recognized  the  presence 
of  oval  organisms  in  the  spleen  which  were  probably  identical  with  the 
bacillus  of  Eberth. 

The  characters  which  serve  to  distinguish  this  bacillus  are  given  by 
Eisenberg^  as  follows : 

"Morphology. — Bacilli,  three  times  as  long  as  broad,  with  rounded  ends, 
may  grow  to  long  threads — scheinfdden — and  are  also  found  as  very  short  rods ; 
are  mobile,  and  probably  possess  flagella — take  the  aniline  colors  less  intensely 
than  most  similar  organisms. 

"  Growth. —  Upon  gelatine  plates :  superficial  grayish-white  colonies  with 
serrated  margins;  under  a  low  power  these  resemble  glass-wool,  and  have  a 
brownish  lustre.  Stick-cultures  in  gelatine :  growth,  for  the  most  part,  super- 
ficial in  the  form  of  a  grayish-white  layer  with  serrated  margins ;  but  little 
growth  along  the  track  of  the  needle.  Upon  agar-agar :  superficial  growth  of 
a  whitish  color.  Upon  potato :  invisible  growth  ;  after  forty-eight  hours  the 
pieces  of  potato  have  a  moist  appearance ;  when  the  surface  is  disturbed  with 
a  platinum  needle  one  receives  the  impression  that  it  is  covered  with  a  coher- 
ing film  ;  under  the  microscope  this  is  found  to  consist  of  long  spore-bearing 
threads  of  tyjjhus  bacilli.  Upon  blood-serum:  grows  only  along  the  track  of 
the  needle  as  a  milk-white  layer ;  grows  slowly. 

"Spore-formation. — At  32°-40°  C.  spores  are  formed  in  the  course  of 
three  or  four  days ;  these  are  located  at  the  ends  of  the  rods.  At  20°  C.  spores 
are  formed  after  a  longer  period ;  at  lower  temperatures  than  this,  spores  are 
no  longer  formed." 

The  bacilli  are  best  stained  in  sections  by  placing  these  for  twenty 
to  twenty-four  hours  in  a  solution  of  methyline-blue,  made  by  pouring 
a  saturated  alcoholic  solution  of  this  dye  into  water  until  it  is  of  an 
intense  blue  color  and  quite  opaque.  The  sections  are  washed  out  in 
water,  not  acididatcd,  then  in  alcohol,  and  finally  in  cedar  oil,  after 
which  they  are  mounted  in  balsam.  This  is  the  method  first  recom- 
mended by  Gaifky.*  According  to  Eisenberg,  the  bacilli  are  not 
stained  by   Gram's  method  of  double-staining.     A  character   which 

1  Hamlbuch  der  path.  Anat.,  Birch-Hirschfeld.  -  Prager  med.  Wocliensclirift,  1878,  p.  33. 

'  Uakteriologischo  Diagnostik,  Tuli.  25. 

*  7j\ir  iEtiologie  de8  Abiloiiiiiial  Tyjihus,  MitUi.  a.  d.  k.  (iomimlheitsamtu,  IJerliii,  ii.  :)72-420,  1884. 


THE    BACILLUS    OF    TYPHOID    FEVER.  195 

seems  to  be  quite  constant  has  been  pointed  out  by  Meyer,  Fried- 
liinder,  and  others.  This  consists  in  the  appearance  of  unstained 
portions  of  the  bacillus  which  look  like  vacuoles  in  the  interior  or 
defects  upon  the  margin  of  the  rod.  These  unstained  places  have  a 
circular  or  oval  contour,  and  may  be  of  one-half  to  three-fourths  the 
diameter  of  the  rod  itself.  They  usually  lie  in  the  middle  line,  but 
may  be  upon  the  margin. 

Of  all  the  diagnostic  characters  given,  the  peculiar  growth  upon 
potato,  first  pointed  out  by  Gaffky,  is  the  most  important.  This 
serves  to  distinguish  the  typhoid  bacillus  from  similar  organisms  which 
in  their  morphology  and  growth  upon  gelatine  or  upon  agar-agar 
closely  resemble  it.  The  rods,  as  first  pointed  out  by  Eberth,  have 
rounded  ends,  but  this  is  by  no  means  peculiar  to  the  typhoid  bacillus. 
They  vary  greatly  in  length,  and  while  the  prevailing  form  is  that  of 
a  short  rod  three  or  four  times  as  long  as  broad,  filaments  of  consider- 
able length  are  developed  in  cultures  made  in  gelatine  or  upon  potato. 
This  is  shown  in  Fig.  1,  in  which,  also,  a  certain  number  of  rods 
containing  spores  have  been  drawn.  The  amplification  in  this  figure 
is  about  1200  diameters. 

Fig.  1. 


The  researches  of  Gaffky,  recorded  in  liis  paper  referred  to,  strongly 
support  the  view  that  the  bacillus  under  consideration  bears  a  causal 
relation  to  typhoid  fever.  Eberth  was  successful  in  finding  the  bacil- 
lus in  the  lymphatic  glands  or  in  the  spleen  in  only  eighteen  cases  out 
of  forty  in  which  he  searched  for  it.  On  the  other  hand,  he  failed  to 
find  it  in  eleven  cases  of  various  natures — partly  infectious  processes — 
and  in  thirteen  cases  of  tuberculosis  in  which  the  lymphatic  glands 
were  involved,  and  in  several  of  which  there  was  ulceration  of  the 
mucous  membrane  of  the  intestine. 
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Koch/  independently  of  Ebertli,  and  before  the  publication  of  his 
first  paper,  had  found  the  same  bacillus  in  about  half  of  the  cases 
examined  by  him,  and  had  pointed  out  the  fact  that  they  were  located 
in  the  deeper  parts  of  the  intestinal  mucous  membrane,  beyond  the 
limits  of  necrotic  changes,  and  also  in  the  spleen,  whereas  the  long, 
slender  bacillus  of  Klebs"  was  found  only  in  the  necrosed  portions  of 
the  intestinal  mucous  membrane. 

The  researches  of  W.  Meyer^  (1881)  gave  a  larger  proportion  of 
successful  results.  This  author  confined  his  attention  chiefly  to  the 
swollen  plaques  of  Peyer  and  follicles  of  the  intestine  which  had  not  yet 
underffone  ulceration.  The  short  bacillus  which  had  been  described 
by  Eberth  and  by  Koch,  was  found  in  sixteen  out  of  twenty  cases 
examined.  The  observations  of  this  author  are  in  accord  with  those 
of  Ebertli  as  to  the  presence  of  the  bacillus  in  greater  abundance  in 
cases  of  typhoid  which  had  proved  fatal  at  an  early  date. 

The  fact  that  in  these  earlier  researches  the  bacilli  were  not  found 
in  a  considerable  proportion  of  the  cases  examined,  is  by  no  means 
fatal  to  the  view  that  they  bear  an  etiological  relation  to  the  disease. 
As  Gaff  ky  says,  in  his  paper  referred  to : 

"This  circumstance  admits  of  two  explanations.  Either  in  those  cases  in 
which  the  bacilhis  has  been  sought  with  negative  results,  they  may  have  per- 
ished collectively,  before  the  disease-process  which  they  had  induced  had 
run  its  course,  or  the  proof  of  the  presence  of  bacilli  was  wanting  only  on 
account  of  the  technical  ditRculties  which  attend  the  finding  of  isolated  colo- 
nies." 

Gaff ky's  own  researches  indicate  that  the  latter  explanation  is  the 
correct  one. 

In  28  cases  examined  by  this  author,  characteristic  colonies  of  the 
bacillus  were  found  in  all  but  two.  In  one  of  these,  146  sections 
from  the  spleen,  liver,  and  kidney  were  examined,  without  finding  a 
single  colony,  and  in  the  other  a  like  result  attended  the  examination 
of  62  sections  from  the  spleen  and  21  sections  from  the  liver.  In  the 
first  of  these  cases,  however,  numerous  colonies  were  found  in  recent 
ulcers  of  the  intestinal  mucous  membrane,  deeply  located  in  that  por- 
tion of  the  tissues  wliich  was  still  intact.  These  recent  ulcers  were  in 
the  neighborhood  of  old  ulcers,  and  are  supposed  to  have  indicated  a 

'  Mitth.  a.  d.  k.  Gesundheitsanite,  Berlin,  1881,  1. 

2  Virchow'sArchiv,  1881,  Bd.  83.  »  Iiiaug.  Diss.,  Berlin,  1881. 
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relapse  of  the  specific  process.  In  the  second  case  the  negative  result 
is  thought  by  GafFky  to  have  been  not  at  all  surprising,  as  the  patient 
died  at  the  end  of  the  fourth  week  of  sickness,  not  directly  from  the 
typhoid  process,  but  as  a  result  of  perforation  of  the  intestine. 

Gafi'ky  has  further  shown  that  in  those  cases  in  which  colonies  are 
not  found  in  the  spleen,  or  in  which  they  are  extremely  rare,  the  pres- 
ence of  the  bacillus  may  be  demonstrated  by  cultivation ;  and  that, 
when  proper  precautions  are  taken,  pure  cultures  of  the  bacillus  may 
always  be  obtained  from  the  spleen  of  a  typhoid  case.  Hein^  has  been 
able  to  demonstrate  the  presence  of  the  bacillus,  and  to  start  pure  cul- 
tures from  material  drawn  from  the  spleen  of  a  living  patient  by  means 
of  a  hypodermic  syringe.  Quite  recently  Philopowicz^  has  reported 
his  success  in  obtaining  cultures  of  the  bacillus  by  the  same  method. 

The  fact  that  a  failure  to  demonstrate  the  presence  of  microorgan- 
isms by  a  microscopic  examination  cannot  be  taken  as  proof  of  their 
absence  from  an  organ  is  well  illustrated  by  a  case  (No.  18)  in  which 
the  bacillus  Avas  obtained  by  Gaifky  from  the  spleen  and  also  from  the 
liver,  in  pure  cultures ;  whereas  in  cover-glass  preparations  made  from 
the  same  spleen  he  fsiiled  to  find  a  single  rod,  and  more  than  100 
sections  of  the  spleen  were  examined  before  he  found  a  colony. 

To  obtain  pure  cultures  from  the  spleen,  Gaff  ky  first  carefully  washes 
the  organ  with  a  solution  of  mercuric  chloride — 1  :  1000.  A  long 
incision  is  then  made  through  the  capsule  Avith  a  knife  sterilized  by 
heat.  A  second  incision  is  made  in  this  with  a  second  sterilized  knife, 
and  a  third  knife  is  used  to  make  a  still  deeper  incision  in  the  same 
track.  By  this  means  the  danger  of  conveying  organisms  from  the 
surface  to  the  interior  of  the  organ  is  avoided.  xm  the  bottom  o 

this  incision  a  little  of  the  soft  splenic  tissue  is  taken  up  on  a  steril-f 
ized  platinum  needle,  and  this  is  plunged  into  the  solid  culture 
medium,  or  drawn  along  the  surface  of  the  same,  or  added  to  liquefied 
gelatine  and  poured  upon  a  glass  plate.  The  colonies  develop  in  an 
incubating  oven  in  the  course  of  twenty-four  to  forty-eight  hours. 

Gafi'ky  has  also  shown  that  the  bacillus  is  present  in  the  liver,  in 
the  mesenteric  glands,  and,  in  a  certain  proportion  of  cases,  at  least? 
in  the  kidneys,  in  Avhich  it  was  found  in  three  cases  out  of  seven. 

The  appearance  of  the  colonies  in  stained  sections  of  the  spleen  is 

1  Centralldatt  f.  d.  mod.  Wiss.,  Oct.  4,  1884.  2   Wicn.  im-d.  Uliitt,  1880,  Nos.  G  iind  7. 
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shown  in  Figs.  2  and  3.  Two  colonies  are  seen  in  Fig.  o  (at  a,  a)  a.s 
they  appear  under  a  low  power — about  60  diameters.  In  Fig,  2  one 
of  the  colonies  is  seen  more  highly  magnified — about  500  diameters. 


Fig.  2. 


Fig.  3. 


Friinkel  and  Simmonds^  have  recently  demonstrated  that  the  bacilli 
multiply  in  the  spleen  after  death,  and  that  numerous  colonies  may  be 
found  in  portions  of  the  organ  Avhicli  have  been  kept  for  twenty-four 
to  forty-eight  hours  before  they  were  placed  in  alcohol,  when  other 
pieces  from  the  same  spleen  placed  in  alcohol  soon  after  the  death  of 
the  patient  show  but  few  colonies,  or  none  at  all. 

This  observation  does  not  in  any  way  Aveaken  the  evidence  as  to 
the  etiological  role,  of  the  bacillus,  but  simply  shows  that  dead  animal 
matter  is  a  suitable  nidus  for  the  typhoid  germ,  a  fact  which  has  been 
repeatedly  demonstrated  by  epidemiologists,  and  insisted  upon  by 
sanitarians. 

The  authors  last  referred  to,  confirm  Gaffky  as  regards  the  constant 
presence  of  tlie  bacillus  in  the  spleen.  In  twenty-nine  cases  they 
obtained  it  by  plate  cultures  twenty-five  times,  and  remark  that  in  the 
four  cases  attended  with  a  negative  result,  this  result  is  not  at  all  sur- 
prising, inasmuch  as  the  typhoid  process  had  terminated,  and  death 
resulted  from  complications. 

Gaflfky  did  not  succeed  in  obtaining  cultures  from  the  blood  of 
typhoid  fever  patients,  and  concludes  from  his  researches  that  if  the 
bacilli  are  present  in  the  circulating  fluid  it  must  be  in  very  small 


1  Loc.  cit. 
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numbers.  He  remarks  that  possibly  the  result  would  be  different  if 
the  blood  were  drawn  directly  from  a  vein,  instead  of  from  the  capil- 
laries of  the  skin.  Frankel  and  Simmonds  also  report  that  gelatine, 
to  which  blood  drawn  from  the  forefinger  of  typical  cases  had  been 
added,  remained  sterile  when  poured  upon  plates  in  the  usual  manner 
— Koch's  method.  The  blood  was  obtained  from  six  different  indi- 
viduals, all  in  an  early  stage  of  the  disease — the  second  to  the  third 
week. 

A  similar  experiment  made  Avith  blood  obtained,  post-mortem,  from 
the  large  veins  or  from  the  heart,  also  gave  a  negative  result  in  every 
instance  save  one.  In  the  exceptional  case  a  single  colony  developed 
upon  the  plate.  In  view  of  these  results  we  are  inclined  to  attribute 
the  successful  attempts  reported  by  some  of  the  earlier  experimenters 
(Letzerich,^  Almquist,"  Maragliano^)  to  accidental  contamination  and 
imperfect  methods  of  research.  The  more  recent  Avork  of  Tayon*  does 
not  inspire  any  greater  confidence.  This  author  obtained  cultures  in 
bouillon  by  inoculating  it  with  blood  drawn  from  a  typhoid  patient, 
and  found  that  these  were  fatal,  in  a  few  hours,  to  guinea-pigs,  when 
injected  into  the  peritoneal  cavity.  The  lesions  observed  are  said  to 
have  resembled  those  of  typhoid  fever — congestion  and  tumefaction  of 
Peyer's  plaques  and  of  the  mesenteric  glands,  congestion  of  the  liver, 
the  kidneys,  etc. 

The  presence  of  the  bacillus  of  Eberth  in  the  alvine  evacuations  of 
typhoid  patients  has  been  demonstrated  by  Pfeiffer,^  and  by  Frankel 
and  Simmonds.® 

When  Gaffky's  research  was  made,  Koch's  admirable  "  plate- 
method"  for  the  separation  of  microorganisms  contained  in  such 
material  as  feces,  etc.,  had  not  been  published,  and  this  author  did 
not  succeed  in  demonstrating  the  presence  of  the  bacillus  in  the  intes- 
tinal contents.  This  demonstration  is  evidently  not  an  easy  matter, 
for  while  the  bacilli  are  probably  always  present  in  some  portion  of 
the  intestine  during  the  progress  of  the  disease,  it  does  not  follow  that 
they  are  present  in  every  portion  of  the  intestinal  contents.  As  only 
a  very  small  amount  of  material  is  used  in  making  plate  cultures,  and 
as  there  are  at  all  times  a  multitude  of  bacteria  of  various  species  in 

1  Vircliow'8  Archiv,  187G,  Bd.  68.  2  Noid.  meil.  Ark.,  Stockholm,  1882,  xiv..  No.  10,  1-31. 

»  Ccntrallilatt  f.  <1.  med.  Wiss.,  1882,  No.  41. 

<  iiwi.   Med.  do  Moritpell-er,  May,  1885.  ^  Lqc.  cit. 

8  Deutsche  med.  Wocheiischrift,  1886,  No.  2!),  p.  600. 
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the  smallest  portion  of  fecal  matter,  it  is  not  to  be  expected  that  the 
typhoid  bacillus  will  be  found  upon  every  plate.  Friinkel  and  Sim- 
monds  made  eleven  attempts  to  obtain  the  bacillus  by  the  plate  method, 
using  three  plates  each  time,  as  is  customary  with  those  who  adhere 
strictly  to  the  directions  of  the  master,  and  were  successful  in  obtaining 
the  bacillus  in  three  instances — in  two  in  great  numbers,  and  in  the 
third  in  a  very  limited  number  of  colonies. 

The  numerous  attempts  which  have  been  made  to  communicate 
typhoid  fever  to  the  lower  animals  have  given  a  negative  result  in  every 
instance.  Murchison,  in  1867,  fed  typhoid  fever  discharges  to  swine, 
and  Klein^  has  made  numerous  experiments  of  the  same  kind  upon 
apes,  dogs,  cats,  guinea-pigs,  rabbits,  and  white  mice,  without  result. 
Birch-Hirschfeld,  in  1874,  by  feeding  large  quantities  of  typhoid  stools 
to  rabbits  produced  in  some  of  them  symptoms  which,  in  some  respects, 
resembled  those  of  typhoid,  but  these  experiments  were  repeated  by 
Bahrdt^  upon  ten  rabbits  Avith  an  entirely  negative  result.  Von  Mot- 
schukoifsky^  met  with  no  better  success  in  his  attempts  to  induce  the 
disease  by  injecting  blood  from  typhoid  patients  into  apes,  rabbits, 
dogs,  and  cats.  Walder*  also  experimented  with  fresh  and  with  putrid 
discharges  from  typhoid  patients  and  with  blood  taken  from  the  body 
after  death,  feeding  this  material  to  calves,  dogs,  cats,  rabbits,  and 
fowls,  without  obtaining  any  positive  results.  Klebs^  has  also  made 
numerous  experiments  of  a  similar  nature,  and  in  a  single  instance 
found  in  a  rabbit,  which  died  forty-seven  hours  after  receiving  a  sub- 
cutaneous injection  of  a  culture-fluid  containing  his  "  typhoid  bacillus," 
pathological  lesions  resembling  those  of  typhoid. 

Eberth  and  GaflFky  very  properly  decline  to  attach  any  importance 
to  this  solitary  case,  in  which,  as  the  first  named  writer  remarks,  a 
different  explanation  is  possible,  and  the  possibility  of  an  intestinal 
mycosis  not  typhoid  in  its  nature  must  be  considered. 

Gaffky  has  also  made  numerous  attempts  to  induce  typhoid  symp- 
toms in  animals  by  means  of  pure  cultures  of  Eberth's  bacillus,  given 
with  their  food  or  injected  into  the  peritoneal  cavity  or  subcutaneously. 
The  first  experiments  were  made  upon  five  Java  apes.  For  a  consid- 
erable time  these  animals  were  fed  daily  witli  pure  cultures  containing 

1  Rfiport  of  Medical  Officer  of  Privy  Council  iinil  Local  (iovernmoiit  Board,  London,  1875. 

2  Anhiv  der  Ileilkiindo,  1870,  S.  15fi.  :'  CVntralblatt  f.  d.  mod.  Wiss.,  1876,  No.  11. 

*  Die  Typliuscpideniio  von  Kloton,  Inaug.  Diss.,  Zurich,  187'.t. 

*  Arch.  f.  exp.  Path.  u.  Pliitrni.,  Bd.  xiii. 
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spores.  The  temperature  of  the  animals  was  taken  twice  daily.  The 
result  was  entirely  negative.  No  better  success  attended  the  experi- 
ments upon  rabbits  (16),  guinea-pigs  (13),  Avhite  rats  (7),  house  mice 
(11),  field  mice  (4),  pigeons  (2),  one  hen  and  a  calf. 

Cornil  and  Babes'  report  a  similar  negative  result  from  pure  cul- 
tures of  the  typhoid  bacillus  injected  into  the  peritoneal  cavity  and 
into  the  duodenum  in  rabbits  and  guinea-pigs. 

Quite  recently  Friinkel  and  Simmonds  have  made  an  extended 
series  of  experiments  upon  guinea-pigs,  rabbits,  and  mice,  and  have 
shown  that  pure  cultures  of  the  bacillus  of  Eberth  injected  into  the 
last-mentioned  animals — mice  and  rabbits — may  induce  death,  and 
that  the  bacillus  may  again  be  obtained  in  pure  cultures  from  their 
organs.  It  is  not  claimed  that  the  animals  suffer  an  attack  of  typhoid 
fever  as  the  result  of  these  injections,  but  that  their  death  is  due  to 
the  introduction  into  their  bodies  of  the  typhoid  bacillus,  and  that  this 
bacillus  is  thereby  proved  to  be  pathogenic. 

The  failure  to  produce  the  characteristic  lesions  of  typhoid  in  the 
lower  animals  is  evidently  not  opposed  to  the  view  that  this  bacillus  is 
the  specific  cause  of  such  lesions  in  man.  Friinkel  and  Simmonds 
quote  from  Koch  in  support  of  this  statement,  as  follows : 

"  In  my  opinion  it  is  not  at  all  necessary  when  we  experiment  upon  animals 
to  obtain  precisely  the  same  symptoms  as  in  man.  In  support  of  this  opinion, 
I  may  refer  to  the  infectious  diseases  which  we  are  able  to  induce  experimen- 
tally in  the  lower  animals.  Anthrax  runs  a  very  different  course  in  animals 
and  in  man ;  tuberculosis  does  not  present  itself  in  precisely  the  same  manner 
in  one  species  of  animals  as  in  another.  Phthisis,  as  it  occurs  in  man,  we 
cannot,  in  general,  produce  in  animals,  and,  nevertheless,  we  cannot  assert 
that  the  animals  experimented  upon  do  not  suffer  from  tuberculosis,  and  that 
the  conclusions  which  we  draw  from  such  experiments  are  not  perfectly 
correct." 

In  Frankel  and  Simmond's  experiments  a  considerable  quantity  of 
material  was  used,  and  the  injections  were,  for  the  most  part,  made 
into  the  peritoneal  cavity — in  mice — or  into  the  circulation  through  a 
vein — in  rabbits.  The  influence  of  quantity  of  material  used  is  especi- 
ally shown  in  the  case  of  the  mice,  and  the  question  arises  whether 
the  pathogenic  power  of  the  bacillus  for  these  animals  does  not  depend 
upon  the  simultaneous  injection  of  the  ptomaine  developed  in  cultures 
as  a  result  of  the  vital  activity  of  the  organism.     Thus  we  read  that 

1  Les  BactOries,  Paris,  1885,  p.  432. 
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mouse  No.  4  resisted  an  injection  of  a  dilute  solution  of  culture  No.  1, 
but  succumbed  to  a  more  concentrated  solution,  one-fifth  of  a  Pravaz 
syringe.  Mouse  No.  5  was  not  killed  by  the  injection  of  one-third  of 
a  syringeful  of  a  dilute  solution,  but  subsequently  died  from  the  injec- 
tion of  one-third  of  a  syringeful  of  a  concentrated  solution.  Mouse 
No.  16,  injected  October  10,  with  half  of  a  syringeful  of  a  very  diluted 
culture,  did  not  die.  The  injection  was  repeated  on  the  17th  October 
with  a  half  syringeful  of  a  concentrated  solution,  with  fatal  result. 

In  all,  thirty-five  mice  were  injected,  with  a  fatal  result  in  twenty- 
seven  cases.  In  rabbits  the  injections  were  commonly  made  in  the 
large  vein  of  the  ear,  and  the  quantity  of  material  injected  was  con- 
siderably greater — from  one-third  the  contents  of  a  hypodermic 
syringe  to  two  syringefuls.  In  some  instances  death  occurred  within 
a  few  hours,  in  others  on  the  following  day,  or  after  an  interval  of 
two  or  three  days.  It  is  noticeable  that  the  results  differ  very  greatly 
as  to  the  date  of  death  and  the  relative  (Quantity  of  material  required 
to  produce  a  fatal  result.  This  probably  depends  to  some  extent  upon 
the  size  of  the  animal,  and  perhaps  partly  upon  individual  differences 
in  resisting  power. 

The  experiments,  considered  together,  show  that  the  typhoid  bacillus 
is  not  pathogenic  for  these  animals  in  the  same  sense  as  is  the  anthrax 
bacillus  or  the  bacillus  of  rabbit  septicaemia.  These  organisms  intro- 
duced beneath  the  skin  or  into  the  circulation  in  the  smallest  amount 
infallibly  produce  death,  and  at  the  expiration  of  a  period  of  time 
which  is  tolerably  uniform. 

In  all,  seventy-nine  experiments  upon  animals  were  made  with  the 
following  result :  Five  injections  into  the  intestine,  five  into  the  sub- 
cutaneous connective  tissue,  one  into  the  lung,  and  two  inhalation 
experiments,  all  ivithout  result:  twenty  injections  into  the  peritoneal 
cavity  furnished  two,  and  forty-six  injections  into  the  vein  of  the  ear, 
twenty  positive  results — i.  e.,  were  fatal  to  the  animnl. 

In  the  fatal  cases  the  bacilli  were  proved  to  be  present  in  the  spleen 
by  culture  experiments  and  by  microscoj)ical  examination  of  properly 
stained  sections.  The  colonies  are  identical  in  a})pea.ranco  with  those 
found  in  the  spleen  of  cases  of  typhoid  in  man.  The  colonies  were 
found  in  the  spleens  of  the  rabbits  experimented  upon,  exactly  as  in 
the  human  subject,  sometimes  in  tlie  trabecule,  sometimes  in  the 
Malpighian  bodies,  sometimes  free  in  the  sj)lenic  i)ulp. 
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Brieger^  has  recently  made  some  very  interesting  researches  with 
reference  to  the  chemical  substances  which  are  produced  as  a  result  of 
the  physiological  processes  attending  the  growth  of  this  bacillus. 

Having  obtained  a  culture  from  the  spleen  of  a  typhoid  patient, 
and  assured  himself  by  comparison  with  a  pure  culture  given  him  by 
Dr.  Koch  that  he  was  dealing  with  the  right  organism,  Brieger  planted 
the  bacillus  in  a  culture  solution  containing  grape-sugar  and  salts — 
Ndhrsalzen — in  which  it  thrived  admirably.  Such  a  solution  at  30° 
C.  became  clouded  at  the  end  of  twenty-four  hours,  and  gave  off  an 
evident  odor  of  ethyl  alcohol,  which  increased  from  day  to  day.  In 
addition  to  ethyl  alcohol,  small  quantities  of  the  volatile  fat  acids 
were  produced,  among  them  acetic  acid.  Lactic  acid  was  also  formed 
from  the  grape-sugar.  The  bacillus  grew  still  better  in  albuminous 
culture  fluids.  It  did  not  in  these  give  rise  to  the  production  of 
sulphuretted  hydrogen  or  of  any  of  the  volatile  products  of  putrefac- 
tive decomposition,  such  as  indol  and  phenol.  There  was  no  gas- 
formation  in  such  cultures,  even  after  standing  for  eight  weeks,  but  a 
slight  odor,  resembling  that  of  whey,  was  given  off  from  the  cultures. 
Repeatedly,  but  not  in  every  case,  Brieger  succeeded  in  obtaining 
from  such  cultures  a  very  deliquescent  basic  product.  This  was 
obtained  in  only  very  small  quantities,  even  when  the  cultures  had 
remained  in  the  incubating  oven  for  a  month.  The  physiological 
properties  of  this  base  have  convinced  Brieger  that  it  is  a  new  ptomaine. 
In  guinea-pigs  this  ptomaine  produced  a  slight  flow  of  saliva  and 
frequent  respiration.  Later  the  animals  lost  control  of  their  extremi- 
ties, and  of  the  muscles  of  the  trunk  ;  they  fell  upon  their  side,  but 
when  placed  upon  their  legs  were  able  to  move  forward  a  little ;  they, 
however,  soon  fell  again,  and  remained  helpless  upon  their  side.  The 
pupils  gradually  became  Avidely  dilated,  and  failed  to  respond  to  light ; 
the  flow  of  saliva  became  more  profuse ;  no  convulsions  occurred. 
Little  by  little,  the  pulsations  of  the  heart  and  the  breathing  became 
more  frequent.  During  the  entire  course  of  these  symptoms  the  ani- 
mals had  frequent  liquid  discharges.  Death  occurred  in  from  twenty- 
four  to  forty-eight  hours.  Post-mortem  examination  shoAved  the  heart 
to  be  contracted  in  systole,  the  lungs  to  be  hypenomic,  the  intestine 
contracted  and  pale. 

The  experimental  evidence  which  Ave  have  presented,  considered  in 

1  Weitere  Untorsucliuiigcii  lllier  rtomaiui',  IJorlin,  1885. 
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connection  with  'established  focts  relating  to  the  propagation  of  typhoid 
fever,  seems  to  the  writer  to  be  convincing  as  regards  the  etiological 
role  of  this  bacillus. 

No  other  oro-anism  has  been  found,  after  the  most  careful  search, 
in  the  deeper  portions  of  the  intestinal  glands  involved  in  this  disease, 
or  in  the  internal  organs  ;  on  the  other  hand,  this  bacillus  has  been 
demonstrated  to  be  constantly  present.  It  is  undoubtedly  present 
during  the  lifetime  of  the  patients  ;  and  is  found  in  greater  abundance 
in  those  cases  which  terminate  fatally  at  an  early  date.  It  is  not  a 
putrefactive  organism,  and  is  not  developed  in  the  tissues  Bcst-mortem, 
although  it  has  been  shown  by  Friinkel  and  Simmond*  that  it  multi- 
plies rapidly  in  the  spleen  after  death,  up  to  the  time  that  putrefactive 
decomposition  commences.  This  is  quite  in  accord  with  what  we 
should,  a  priori,  have  expected,  in  view  of  the  facts  relating  to  the 
propagation  of  typhoid  fever.  These  facts  indicate  that  the  disease  in 
question  is  due  to  a  microorganism  which  is  capable  of  multiplication 
external  to  the  human  body  in  a  variety  of  organic  media,  at  compara- 
tively low  temperatures,  and  that  it  is  widely  distributed.  From  the 
endemic  prevalence  of  the  disease  over  vast  areas  of  the  earth's  surface, 
we  may  infer  that  it  is  induced  by  a  hardy  microorganism  which 
forms  spores.     Eberth's  bacillus  complies  with  all  of  these  conditions. 

There  are  numerous  fticts  which  indicate  that  the  development  of 
an  attack  of  typhoid  and  the  severity  of  the  symptoms  depend,  to 
some  extent,  upon  the  quantity  of  the  infectious  material  introduced 
into  the  alimentary  canal.  INIilk  or  water  which  has  been  infected 
directly  by  the  discharges  of  typhoid  patients  is  especially  dangerous, 
and  there  is  reason  to  believe  that  repeated  or  concentrated  doses  of 
such  infectious  material  may  be  effective  when  a  single  draught  of  the 
contaminated  fluid,  or  a  greater  degree  of  dilution,  would  be  innocuous. 

Again,  we  have  evidence  that  the  typhoid  germs  may  become 
effective  as  a  result  of  certain  favorable  circumstances  relating  to  the 
individual  or  to  his  environment.  Those  agencies  which  reduce  the 
vital  resisting  power  of  the  tissues,  and  especially  exposure  to  the 
emanations  from  putrefying  material,  to  sewer  gas,  to  vitiated  air  in 
overcrowded  and  illy  ventilated  apartments,  etc.,  are  recognized  as 
favorable  to  the  development  of  typhoid  fever  where  the  specific  cause 
is  present.  All  these  facts  seem  to  accord  with  the  experimental 
evidence  which  indicates  tliat  the  pathogenic  power  of  tlie  bacillus  of 
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Eberth  depends  upon  the  formation  of  a  poisonous  ptomaine  rather 
than  upon  a  special  facility  for  multiplying  in  the  tissues  of  a  living 
animal.  Indeed,  it  seems  quite  probable  that  its  power  to  invade 
living  animal  tissue  depends  upon  the  toxic  action  of  this  ptomaine ; 
or,  it  may  be,  of  other  ptomaines  produced  under  certain  circum- 
stances in  the  body  in  excess,  or  introduced  from  without.  Such  toxic 
agents  may  serve  when  the  specific  germ  is  introduced  into  the  intes- 
tine in  comparatively  small  numbers  to  give  it  the  mastery  over  the 
vital  resisting  power  of  the  tissues  subject  to  invasion,  and  thus  to 
induce  an  attack  of  the  disease. 


EXPERIMENTAL  MYCOTIC  OR  MALIGNANT 
ULCERATIVE  ENDOCARDITIS ; 

With  Demonstration  of  Specimens. 


By  T.  MITCHELL  PRUDDEN,  M.D., 

NEW   YOEK. 


The  demonstration  of  specimens  with  which  I  shall  detain  you  but 
a  few  moments,  is  in  the  nature  of  a  preliminary  communication  on 
some  experiments  which  are  not  yet  quite  completed. 

It  is  doubtless  well  known  to  members  of  the  Association  that  for 
some  years  the  presence  of  bacteria  has  been  from  time  to  time 
observed  in  the  cardiac  and  in  the  peripheral  lesions  of  certain  cases 
of  acute  ulcerative  endocarditis.  These  observations  have  been  re- 
corded with  increasing  frequency  of  late  years,  and  with  more 
definiteness  and  precision  since  the  improved  methods  of  staining 
with  the  aniline  dyes  have  become  more  generally  employed.  The 
organisms  are  for  the  most  part  sphfero-bacteria,  and  the  embolic 
lesions — where  such  exist — usually  harbor  similar  forms.  At  one 
time,  now  some  eight  years  ago,  Klebs  expressed  the  conviction  that 
all  cases  of  acute  endocarditis,  vegetative  as  well  as  ulcerative,  were 
caused  by  bacteria,  which  were  demonstrable  in  the  lesions. 

To  a  certain  extent,  Koster  and  Litten  coincided  with  this  view. 
Latterly,  however,  the  improved  technical  facilities,  by  means  of 
which  the  examination  of  such  cases  has  become  more  exact,  have 
forced  upon  us  the  conviction  that  not  all  cases  of  acute  vegetative 
endocarditis,  and  not  even  all  cases  of  ulcerative  endocarditis,  in- 
cluding the  acute  forms,  present  bacteria  in  their  lesions. 

Many  of  the  cases  of  chronic  proliferative  endocarditis,  with  much 
thickened  and  often  calcified  valves,  upon  which  extensive  ulcerations 
with  large  ragged  perforations  supervene,  are  entirely  free  from 
bacteria.     The  gross  appearance  of  the  valves  is  in  this  respect  ex- 
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ceedingly  deceptive.  I  emphasize  this  point  because  I  think  that  the 
distinction,  at  least  anatomically,  is  not  clearly  enough  drawn  between 
simple  and  malignant  ulcerative  endocarditis.  Of  eleven  cases  of  -well- 
marked  and  often  extensive  ulcerations  of  the  valves,  which  I  have 
carefully  studied  within  the  past  four  years,  with  the  improved 
methods  of  staining,  only  four  showed  the  presence  of  bacteria. 

The  inestimable  value  of  the  new  biological  methods  of  research  in 
bacteriology — so  much  of  which  is  due  to  the  labors  of  Dr.  Koch — has 
made  itself  felt  in  a  most  striking  way  within  the  past  few  months,  in 
the  increase  of  our  knoAvledge  of  malignant  ulcerative  endocarditis. 
The  morphological  study  of  an  acute  infectious  disease  is  now  to  be 
regarded  only  as  a  stepping-stone  to  the  biological ;  or  rather,  let  me 
say,  to  lead  to  very  positive  results  they  must  go  hand-in-hand. 

The  only  case  of  malignant  ulcerative  endocarditis  from  which  I 
have  succeeded  in  isolating  and  studying  the  living  bacteria,  and  the 
one  to  which  I  wish  especially  to  direct  your  attention,  was  one  of 
pyaemia  following  cuneiform  osteotomy  for  club-foot.  For  the  organs 
of  this  case  I  am  indebted  to  Dr.  George  M.  Swift,  of  Ncav  York. 

In  this  case  there  was  a  moderate  degree  of  old  thickening  of  the 
mitral  and  tricuspid  valves,  while  superimposed  on  this  were  fresh 
ulcers  with  necrotic  bases,  and  red  and  white  thrombi.  There  were 
multiple  abscesses  in  the  kidney,  softened  infarctions  in  the  liver  and 
spleen,  and  infectious  emboli  in  the  brain.  All  of  these  lesions 
harbored  large  numbers  of  sphtcro-bacteria.  These  presented  consider- 
able variation  in  size,  and  were  arranged  in  irregular  groups  or  singly. 
Sections  of  these  parts  may  be  seen  under  the  microscope,  so  that  I 
need  not  further  describe  them  here.  From  the  heart  vegetations, 
and  from  several  of  the  renal  abscesses,  by  means  of  peptonized  gela- 
tine-bouillon plates,  living  sphasro-bacteria  were  isolated  which  present 
the  following  characters : 

They  grow  readily  in  gelatine,  which  they  fluidify,  forming  a 
whitish  pellicle  which  becomes  first  yellow,  then  orange,  and  sinks  to 
the  bottom  of  the  tube.  On  agar — which  they  do  not  fluidify — they 
grow  readily,  forming  a  thick  whitish  mass  along  the  line  of  inocula- 
tion, which  becomes  yellow  and  then  deepens  to  a  rich  orange.  On 
blood  serum  they  form  a  yellowish  orange  pellicle,  and  also  on 
potato.     Subcutaneous  injection  of  the  pure  cultures  in  rabl)its  pro- 
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duces  abscesses.    Peritoneal  and  pleural  injections  caused  severe  illness, 
but  all  of  the  animals  ultimately  recovered.  « 

By  a  fortunate-unfortunate  chance,  one  of  my  colleagues  was  inocu- 
lated in  the  finger  by  handling  incautiously  some  of  the  organs  of  a 
rabbit  dead  of  pyaemia  from  an  intravenous  injection  of  some  of  these 
bacteria.  An  abscess  developed  with  considerable  constitutional  dis- 
turbance, and  general  swelling  and  tenderness  of  the  lymphatic  glands. 
This  abscess,  on  being  opened,  discharged  about  an  ounce  of  pus,  from 
Avhich  the  same  bacteria  Avere  readily  cultivated. 

All  of  these  characters  which  I  have  described  are  ample  for  the 
identification  of  the  bacteria  found  in  this  case  of  malignant  ulcerative 
endocarditis  as  Staphylococcus  pyogenes  aureus.  Cultures  of  these 
may  be  seen  in  the  tubes  before  you. 

The  experiments  on  rabbits  with  these  bacteria,  some  of  the  results 
of  which  I  wish  to  show  you,  are,  to  a  certain  extent,  a  repetition  of 
those  of  Wyssokowitsch,  announced  last  autumn  in  Strassburg  by  Orth, 
and  recently  published  in  detail  in  Virchow's  Archives. 

I  think  it  will  save  time  if  I  first  describe  briefly  the  mode  of 
operating  by  which  these  specimens  were  produced,  and  then  summa- 
rize the  results  obtained  by  the  European  observers. 

Ottomar  Rosenbach  has  shown  that  a  slender  probe  may  be  passed 
down  the  right  carotid  artery  of  the  rabbit,  and  punched  through  one 
of  the  cusps  of  the  aortic  valves  without  other  apparent  local  reaction 
than  an  occasional  slight  deposit  of  fibrin  about  the  puncture.  A 
murmur  is  at  once  evident.  If  the  operation  be  antiseptically  per- 
formed, and  the  wound  closed  at  once,  the  animals,  in  my  experi- 
ence, recover  in  a  few  hours  their  usual  functions,  and  go  on  livin<r 
indefinitely.  The  edge  of  the  opening  in  the  valve  becomes  gradually 
smooth  and  a  little  thickened ;  and  this  condition — up  to  forty-four 
days,  the  longest  period  which  I  have  kept  the  animals — persists 
unchanged.  The  appearance  of  the  valve  immediately,  and  forty-four 
days  after  the  puncture,  may  be  seen  in  two  of  tlie  jars. 

On  the  other  hand,  if  pure  cultures  of  Staphylococcus  pyogenes 
aureus  in  considerable  quantity  be  injected  into  the  ear  vein  of  the 
rabbit,  death  usually  follows,  and  we  find  multiple  abscesses  in  the 
spleen,  liver,  kidneys,  and  sometimes  in  the  heart-wall  and  lungs. 
Occasionally,  but,  according  to  Wyssokowitsch,  not  frequently,  infarc- 
tions in  the  kidney  are  found.     Please  note  that  endocardial  lesions 
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are  not  produced  by  this  operation.  If,  however,  an  injury  to  the 
endocardium  be  first  produced,  as  by  puncturing  the  valve  with  a  probe 
through  the  carotid,  and  then  the  cultures  of  Staphylococcus  pyogenes 
aureus  are  introduced  into  the  blood,  lesions,  similar  to  those  of  malig- 
nant ulcerative  endocarditis  in  man,  are  found  on  the  death  of  the 
animal  at  and  near  the  seat  of  injury.  The  ulcers  and  thrombi  Avhich 
cover  them  vary  in  extent,  depending  apparently  upon  the  extent  of 
the  endocardial  injury.  Similar  lesions  are  found  in  the  carotid  and 
aorta  when  these  are  injured  by  the  passage  of  the  probe.  A  series  of 
hearts  showing  the  gross  appearance  of  these  lesions  may  be  seen  in 
the  jars  before  you. 

Microscopically  the  little  irregular  projecting  portions  of  tissue  at 
the  seat  of  injury,  consist  of  larger  and  smaller  masses  of  bacteria, 
similar  to  those  injected,  with  granular  matter,  fibrin,  and  a  few  red  and 
white  blood-cells.  The  bacteria  appear  to  lodge  on  the  injured  surface 
of  the  endocardium,  and  gradually  to  penetrate  the  underlying  tissue, 
which  usually  presents  larger  or  smaller  areas  of  necrosis  extending  for 
some  distance  around  the  bacterial  mass.  There  is  occasionally  pro- 
liferation of  endothelium  at  the  edges  of  the  ulcers,  and  an  accumula- 
tion of  leucocytes  about  the  necrotic  area.  The  microscopical  speci- 
mens so  plainly  show  the  characters  of  these  larger  and  smaller  ulcers 
and  thrombi,  that  I  need  not  more  minutely  describe  them  here. 

Abscesses  in  the  liver,  spleen,  kidneys,  and  heart,  and  especially 
infarctions  of  the  kidneys,  are  the  most  frequent  peripheral  lesions. 
These  contain  bacteria,  often  in  large  numbers,  and  evidently  originate 
in  bacterial  emboli  of  larger  and  smaller  bloodvessels. 

With  a  moderately  abundant  injection  of  the  bacteria,  the  animals 
usually  die  in  from  twenty  to  seventy-two  hours. 

I  have  varied  the  preliminary  operation  by  arming  the  point  of  the 
probe  with  a  fused  mixture  of  nitrate  of  silver  and  potassium,  cover- 
ing this  with  a  thin  coating  of  sugar,  and  passing  it  down  the  right 
jugular  vein.  The  point  of  the  probe  may  be  brought  to  any  desired 
position  before  the  sugar  dissolves,  and  thus  the  mitigated  caustic  may 
be  rubbed  against  the  endocardium,  the  parts  above  having  been  pro- 
tected by  the  film  of  sugar.  The  point  of  the  probe  may  be  held  in 
the  right  auricle,  or  carried  between  the  leaflets  of  the  tricuspid  valve, 
or  pushed  down  into  the  ventricle.  A  small,  firmly  adherent  thrombus 
usually,  but  not  always,  forms  at  the  points  of  contact  of  the  silver 
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salt  with  the  endocardium,  and  into  this  thrombus  the  bacteria  make 
their  way,  and  are  found  after  death,  but  usually  in  smaller  numbers 
than  after  the  carotid  operation.  The  peripheral  lesions  are  similar, 
except  that  hemorrhages  and  abscesses  of  the  lungs  are  more  frequent. 
Hearts  prepared  in  this  way  may  be  seen  in  some  of  the  jars.  I  have 
operated  on  a  large  number  of  rabbits  in  both  of  these  ways,  with  very 
uniformly  positive  results. 

Let  us  turn  now  briefly  to  the  experiments  of  European  observers. 

Wyssokowitsch  obtained  positive  results  in  2  rabbits  injected  after 
the  carotid  operation  with  cultures  of  Staphylococcus  pyogenes  aureus 
from  a  case  of  human  malignant  ulcerative  endocarditis,  and  in  2 
rabbits  in  which  the  injection  was  made  with  the  same  species  of 
bacteria  from  another  source.  The  experiments  of  Wyssokowitsch 
were  not  confined,  however,  to  the  action  of  this  species  of  bacteria. 
He  made  intravenous  injections  after  the  carotid  operation  with  cul- 
tures of  Streptococcus  pyogenes  in  7  rabbits.  In  5  cases  he  had 
positive  results.  In  1  case,  in  which  the  injection  was  delayed  forty- 
eight  hours  after  the  endocardial  injury,  the  result  was  negative,  and 
in  the  other  rabbit  the  operation  was  unsuccessful.  The  lesions  were 
essentially  the  same  as  those  just  described,  except  that  when  Strepto- 
coccus pyogenes  was  used  the  suppurative  process  was  less  marked. 
He  furthermore  obtained  positive  results  by  the  injection  under  similar 
conditions  of  the  coccus  sepsis  of  Nicolaier.  The  Bacillus  pneumoniae 
of  Friedlimder,  and  Micrococcus  tetragenous,  gave,  in  his  hands, 
negative  results. 

Weichselbaum  has  examined,  morphologically  and  by  the  culture 
methods,  3  cases  of  malignant  ulcerative  endocarditis,  and  1  case  of 
acute  vegetative  endocarditis.  In  1  ulcerative  case  he  found  a  mix- 
ture of  Staphylococcus  pyogenes  aureus  and  albus,  and  Streptococcus 
pyogenes ;  in  1  Streptococcus  pyogenes  alone ;  in  1  Staphylococcus 
pyogenes  aureus  alone ;  while  in  the  vegetative  case  he  found  Strepto- 
coccus pyogenes  only. 

Injection  of  rabbits  by  the  method  of  Wyssokowitsch  with  strepto- 
coccus from  one  of  the  ulcerative  cases  and  with  the  mixture  of  strepto- 
coccus and  staphylococcus  from  another  gave  results  similar  to  those 
of  Wyssokowitsch. 

If,  now,  we  sum  up  the  results  of  the  combined  morphological  and 
biological  examination  of  the  cases  thus  far  studied  in  this  way,  we 
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find  tliat  in  6  cases  tlie  sphtero-bacteria  found  in  tlie  cardiac  and 
peripheral  lesions  Avere  Streptococcus  pyogenes  and  Staphylococcus 
pyogenes  aureus  and  albus,  either  alone  or  together. 

The  experiments  on  rabbits  show :  1st.  That  the  intravenous  injec- 
tion of  either  of  these  species,  or  a  mixture  of  them,  into  the  rabbit 
after  either  a  mechanical  or  chemical  injury  to  the  endocardium  is 
capable  of  inducing  lesions  strictly  analogous,  if  not  identical  with, 
those  found  in  malignant  ulcerative  endocarditis  in  man.  2d.  That 
■ — N,  the  coccus  sepsis  of  Nicolaier  is  capable,  under  similar  conditions,  of 

)  /  producing  similar  effects.     3d.  That  the  Bacillus  pneumonia;  of  Fried- 

j  lander  and  Micrococcus  tetragenous,  under  the  same  conditions,  do  not 
vViK^    S  produce  similar  results.     Finally,  Ribbert  has  shown  that  a  preliminary 
x>  ^mechanical  injury  to  the  endocardium  is  not  indispensable  in  obtaining 

. --  these  results.    For,  if  from  a  potato  culture  of  Staphylococcus  pyogenes 

aureus  he  scraped  off  the  bacteria,  together  with  fragments  of  the 
potato  itself  as  large  as  could  be  injected,  and  introduced  the  whole 
into  the  veins,  similar  lesions  of  the  endocardium  were  produced. 

The  fragments  of  potato  appear  in  these  experiments,  either  by  their 
direct  mechanical  efl'ects  or  by  aiding  in  the  lodgement  of  the  bacteria, 
to  answer  the  purpose  of  the  preliminary  injury  to  the  endocardium 
through  the  carotid  or  jugular. 

There  is  not  time  in  the  short  period  at  my  disposal  even  to  touch 
upon  the  many  interesting  questions  which  arise  in  view  of  these 
results.  One  point,  however,  of  general  interest,  to  which  Orth  has 
called  attention,  may  be  emphasized,  namely,  that  in  these  experi- 
ments we  have  a  sharp  and  precise  demonstration  of  the  tAvo  sets  of 
conditions,  the  fulfilment  of  both  of  which  is  necessary  for  the  occur- 
rence of  the  disease.  Here,  neither  the  endocardial  injury  alone,  nor 
the  intravenous  injection  of  the  bacteria  alone,  is  sufficient  to  induce 
the  cardiac  lesion.  Accomplish  both  together,  and  the  lesion  follows 
with  the  greatest  promptness. 

The  injury  which  may  be  called  the  predisposing  factor  in  the  ex- 
perimental disease  is  apparently  the  analogue  of  the  old  and  recent 
endocardial  changes  upon  which,  in  man,  the  ulcerative  lesion  is  so 
apt  to  be  superim])Osed. 

The  ])redisposing  factor  in  certain  other  acute  infectious  diseases — 
in  tuberculosis,  for  example — is  still  very  little  understood,  and  though 
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much  more  subtle,  is  doubtless  just  as  actual  and  important  as  in  the 
present  disorder. 

Finally,  so  far  as  the  just  recounted  observations  and  experiments 
go,  they  Avould  tend  to  confirm  the  view  that  malignant  ulcerative 
endocarditis  is  simply  one  of  the  forms  of  pyemic  lesion  determined 
by  the  predisposing  condition  of  the  endocardium. 

Whether  or  not  there  are  other  forms  of  the  disease,  induced  by 
other  species  of  bacteria,  or  having  no  relation  to  bacteria  at  all,  are 
questions  much  more  likely  to  be  answered  by  experiment  than  by 
conjecture. 


A  CLINICAL  STUDY  OF  LATERAL  HEMIANOPSIA. 


By  E.  C.  SEGUIISr,  M.D., 

NEW   TOEK. 


Considerable  progress  has  been  made  in  the  attempt  to  locate  the 
cortical  centre  for  vision,  and  the  path  of  the  fasciculus  opticus  from 
it  to  the  primary  optic  centres.  Indeed,  a  recent  analysis  of  cases'  of 
lateral  hemianopsia  would  seem  to  justify  the  proposition  that  in  the 
cuneus  and  adjacent  cortical  gray  substance  there  is  in  either  hemi- 
sphere a  centre  for  half  vision.  If  one  cuneus  is  destroyed,  lateral 
hemianopsia  results ;  and  if  both  cunei  are  disorganized,  we  have  com- 
plete blindness,  at  least  for  higher  organized  vision.  The  state  of  our 
knowledge  is  such  as  to  render  every  new  case  of  lateral  hemianopsia 
with  autopsy  of  extreme  interest  and  scientific  value ;  yet  it  does  not, 
I  think,  render  quite  useless  the  publication  of  cases  without  post- 
mortem study.  A  number  of  points  in  the  clinical  history  and 
symptom-grouping  of  hemianopsia  may  be  illustrated  by  such  cases, 
and  the  diagnosis  intra  vitam  of  other  cases  facilitated.  Such  is  my 
apology  for  presenting  this  paper  to  the  Association. 

The  cases  are  nine  in  number,  and  are  naturally  divisible  into  two 
groups :  First,  a  group  of  three  cases,  in  which  lateral  hemianopsia 
was  one  of  a  considerable  symptom-group  of  what  I  may  call  hemi- 
symptoms;  second,  a  group  of  six  cases,  in  which  lateral  hemianopsia 
was  the  sole,  or  at  least  the  strikingly  predominant,  symptom  of 
organic  cerebral  disease. 

Group  I. — Cases  of  lateral  hemianopsia,  Avith  hemiplogic  symp- 
toms, probably  due  to  lesion  of  the  outer  edge  of  the  thalamus  and  of 
the  internal  capsule  in  its  caudal  part. 

1  A  Contribution  to  tho  Piithology  of  Iloniianopsia  of  Central  Origin  (Cortex  Hemianopsia),  Journal 
Nervous  and  Mental  Disease,  January,  1886. 
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Case  I.— Male,  set.  fifty  three.  Seen  in  consultation  with  Dr.  P.  C.  Cole. 
Constitutional  syphilis,  contracted  about  ten  years  ago ;  secondary  symp- 
toms. On  March  4th,  developed  right  hemiparesis,  right  hemi anaesthesia,  and 
aphasia ;  attack  not  apoplectic.  Examination  showed  ataxic  aphasia,  alexia, 
partial  paralysis,  and  anaesthesia  of  right  face  and  limbs.  Right  lateral 
hemianopsia,  vertical  line  passing  to  right  of  point  of  fixation.  Central  vision 
good  ^-ith  glasses  for  presbyopia.  Rapid  improvement  under  thorough  mixed 
treatment ;  potassium  iodide  up  to  350  grains  a  day. 

Re-examined  May  29th.  Speech  about  normal.  No  agraphia,  but  hand- 
writing is  awkward.  Only  a  trace  of  right-side  paresis.  Sensibility  of  right 
hand  (and  of  face)  normal  to  tests,  but  patient  declares  that  it  is  not  as  fine  or 
distinct  as  upon  left  side.  The  hand  and  forearm  exhibit,  in  voluntary  move- 
ments, well-marked  ataxic-choreic  movements.  Central  vision  good ;  color- 
perception  unimpaired.  Right  lateral  hemianopsia  persists.  Near  median 
line  of  darkened  half-fields  is  a  zone  of  imperfect  vision — mere  perception  of 
object  used  in  testing. 

Pathological  Diagnosis.  The  lesion  in  this  case  was  very  probably  syjihilitic 
arteritis  of  the  left  posterior  cerebral  artery,  with  obliteration  of  the  small 
branches  supplying  the  caudal  segment  of  the  internal  capsule  and  the  outer 
part  of  the  thalamus  Ojjticus. 

Case  II. — Mr.  H.,  aged  sixty-two  years,  seen  January  3,  1881,  is  a  man 
of  unusual  intelligence  and  culture;  master  of  several  living  languages. 
Enjoyed  good  health;  had  no  premonition,  and  on  May  19,  1880,  returned 
home  from  business  with  a  numb  and  queer  feeling  in  right  arm.  Was  not 
well  for  three  days,  and  on  morning  of  May  23d  awoke  with  right  hemiplegia 
and  incomplete  aphasia.  Was  semi-comatose  later  in  the  day,  and  remained 
so  for  several  days.  There  must  have  been  marked  hemiansesthesia,  as  patient 
did  not  know  when  his  right  foot  and  hand  lay  in  or  out  the  bed.  He  spoke 
much,  but  miscalled  things.  Vision  was  imperfect  to  the  right  of  the  patient. 
No  serious  general  symptoms.  Improved  rapidly  as  regards  power  of  motion, 
speech,  and  writing.  The  only  remains  of  the  attack  are  right  paresis  with 
ataxic  movements  and  partial  anaesthesia,  right  lateral  hemiopia,  and  alexia. 
Has  learned  to  write  with  left  hand. 

Examination.  Very  slight  right  hemiparesis.  Awkwardness  and  ataxic 
movements  of  right  hand  and  foot ;  marked  tactile  and  caloric  ana?sthesia  of 
right  hand ;  feels  pain  or  a  simple  touch  Avell,  yet  he  is  unconscious  of  pjissive 
movements  of  fingers  and  hand  when  his  eyes  are  closed  (so-called  loss  of 
muscular  sense).  Has  incomplete  homonymous  (or  lateral)  hemioi)ia;  right 
temporal  and  left  nasal  fields  darkened.  No  positive  contracture.  Heart 
and  kidneys  normal.  Speech  is  a  trifle  thick,  but  not  aphasic  to  any  extent ; 
occasionally  uses  a  wrong  word.  Writes  well  with  left  bund,  and  composes  a 
letter  in  French,  fiorman,  or  English  as  well  as  ever;  no  omissions.  Sees 
letters  and  numerals,  but  cannot  read  except  by  a  laborious  process  of  spelling ; 
some  few  short  and  familiar  words  be  reads  at  once.  Hemiopia  does  not 
cause  this  alexia,  as  shown  by  his  ability  to  read  any  word  by  spelling  it. 


CLINICAL    STUDY    OF    LATERAL    HEMIANOPSIA.       217 

The  blindness  is  for  words,  or  rather  for  the  images  or  concepts  which  words 
represent.  There  is  no  word-deafness,  and,  beyond  some  hysteria,  mental 
action  is  good. 

Pathological  Diagnosis.  Atheromatous  degeneration  of  left  posterior  cerebral 
artery,  causing  softening  of  the  outer  part  of  the  thalamus,  and  partly  of  the 
caudal  division  of  the  internal  capsule.  Path  for  muscular  sense  specially 
involved. 

Case  III. — A  male  patient,  set.  twenty-six,  referred  to  me  by  Prof.  Edward 
Curtis.  On  April  16, 1876,  sudden  attack  of  right  hemiplegia  in  the  street ; 
was  only  partially  paralyzed.  Next  day,  well-marked  amnesic  (?)  aphasia ; 
right  arm  powerless ;  much  numbness  of  right  cheek  and  arm.  "  Could  see 
only  with  inner  half  of  right  eye,"  as  patient  expresses  it.  Rapid  improve- 
ment in  speech  and  walk.  Right  arm  slowly  regained  its  power.  Since  then, 
irregular  jerking  movements  have  appeared  in  right  arm  (not  in  face  and 
leg) ;  marked  numbness  of  entire  right  side  of  body ;  defect  in  vision  has 
persisted ;  has  had  several  epileptiform  attacks.  Probably  had  syphilis  six  or 
eight  years  ago ;  chancres ;  and,  later,  ulcerated  legs. 

Examination  shows  right  hemianaisthesia,  partial  in  degree.  Paresis  of 
right  upper  extremity,  Avith  marked  ataxia  during  volitional  efforts.  At  rest 
there  are  small  quasi-rhythmical  movements  of  the  hand  and  fingers.  The 
movements  are  therefore  of  the  mixed  ataxic-choreic  type.  The  pupils  and 
eye  muscles  are  normal ;  no  ophthalmoscopic  lesions  visible.  The  fault  in 
vision  is  a  right  lateral  hemianopsia,  not  quite  reaching  the  point  of  fixation, 
and  not  with  a  vertical  line ;  about  one-third  of  the  visual  field  is  obscured 
(two-thirds  of  each  half-field). 

The  diagnosis  recorded  at  the  time  of  observation  (1877)  was  a  simple 
hemorrhage  just  outside  the  left  thalamus;  and  in  publishing  the  case'  I 
pointed  out  that  it  contradicted  Charcot's  dictum  (since  abandoned)  that 
hemianopsia  could  not  be  produced  by  a  strictly  cerebral  lesion. 

I  see  no  reason  to  alter  this  diagnosis.  The  patient  was  given  the  benefit 
of  the  doubt  as  to  syphilis,  and  treated  with  mercury  and  potassium  iodide, 
but  without  relief  to  the  hemianopsia  and  post-paralytic  chorea. 

Group  II. — Cases  of  bilateral  hemianopsia  without  hemiplegic 
symptoms.     Lesion  probably  in  one  cuneus  and  adjacent  gray  matter. 

Case  I. — Male,  set.  fifty-two.  Seen  in  consultation  with  Dr.  H.  H.  Tinker, 
June  13,  1882.  Former  health  good,  with  excej)tion  of  severe  attack  of 
migraine,  with  frequent  vomiting  in  the  last  ten  years.  Has  had  rheumatic 
manifestations,  but  positively  denies  any  venereal  disease. 

On  February  23,  1882,  in  a  severe  attack  of  migraine,  after  violent  vomit- 
ing, suddenly  found  that  he  could  not  see  to  his  left.     Later  in  day  was 

'  A  Contribution  to  the  StuJy  of  I'ost-pnrulytic  Cliorea,  "  Oi>eru  Minoro,"  p.  197. 
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completely  blind.  No  paralytic  phenomena  or  unconsciousness.  For  a  •week 
or  ten  days  was  ill  with  slight  fever  (100°,  102°) ;  after  this,  sight  improved, 
but  blindness  to  left  remained. 

On  April  20th,  in  the  midst  of  a  debate,  without  loss  of  consciousness  or 
paralysis,  suddenly  found  himself  "mixing  up  his  words."  Was  able  to 
write  at  once  after  attack.  When  seen  later  on  same  day  by  Dr.  Tinker  there 
was  slight  hemiparesis.     Speech  has  since  greatly  improved. 

Examination.  The  only  trace  of  right-sided  paresis  is  a  slight  hanging  of 
the  lower  part  of  the  face ;  grasp  normal ;  no  hemiansesthesia ;  speech  good. 
Pupils  and  the  eye  muscles  normal ;  no  lesion  of  fundus ;  with  glasses  for 
presbyopia  reads  easily;  has  typical  lateral  hemianopsia  to  left,  Avith  a  con- 
centric limitation  of  nasal  half-field  of  the  left  eye.  Heart  large,  but  without 
murmur.     Albumen  in  each  of  three  samples  of  urine. 

Pathological  Diagnosis.  Two  separate  attacks  of  cerebral  hemorrhage :  1st, 
with  destructive  clot  in  right  cuneus,  and  a  slight  ecchymosis  (?)  in  the  left 
cuneus  (total  obscuration  of  fields  for  a  few  days) ;  2d,  clot  in  or  near  the 
speech  centre  of  Broca  in  the  left  hemisphere. 

Case  II. — V.  S.,  male,  set.  fifty-seven.  Seen  in  consultation  with  Dr. 
Herrick,  of  Paterson,  Oct.  17,  1884.  A  prematurely  senile  man,  who  for  two 
years  has  had  polyuria  (without  albumen),  sense  of  cerebral  exhaustion, 
frontal  headache,  frequent  attacks  of  dizziness,  and  marked  loss  of  memory. 
Denies  syiihilis. 

Eyes  were  examined  by  Prof.  H.  Knapp  on  August  30th,  and  he  has  kindly 

20 
sent  me  the  following  memorandum:  "V.^-^^,  fields  complete."    Not  long 

afterward  patient  noticed  that  he  could  not  see  well  to  his  right. 

Examination.  Mental  state  very  dull ;  memory  feeble ;  no  hemiplegia  ; 
good  equilibrium ;  no  anaesthesia.  Pupils  and  eye  muscles  normal ;  no  retinal 
changes ;  optic  nerves  abnormally  whitish,  but  not  distinctly  atrophied ;  has 
right  lateral  hemianopsia  with  vertical  limits ;  left  half-fields  slightly  con- 
tracted. 

Pathological  Diagnosis.  Atheromatous  degeneration  of  the  cerebral  arteries, 
blockading  the  left  occipital  artery  (branch  of  posterior  cerebral  artery),  and 
consequent  softening  of  the  cuneus  and  adjacent  nervous  substance. 

Case  III. — A.  B.,  female,  set.  thirty-four,  referred  by  Dr.  C.  R.  Agnew, 
October  24,  1885.  A  healthy  woman  who  had  had  four  confinements;  all 
normal.  At  the  close  of  the  third,  in  August,  1883,  just  after  the  child  was 
born,  had  a  peculiar  attack,  in  which  she  experienced  a  "snap,"  or  sudden 
pain,  in  the  left  temple,  and  felt  giddy.  For  several  days  afterward  she  had 
severe  pain  in  the  head,  and  could  not  see  objects  to  her  right.  At  the  same 
time  that  she  first  noticed  darkness  to  her  right,  there  were  a  few  simple  hal- 
lucinations (a  chair,  chickens,  etc.)  in  the  dark  half-fields.  Vision  was  also 
generally  dim.  No  distinct  hemiplegia,  or  aphasia.  Has  since  suflcrcd  from 
more  or  less  painful  headaches,  and  has  had  a  number  of  epileptic  attacks,  of 
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grand-mal  and  petit-mal.  Has  had  two  distinct  "aurae,"  one  consisting  in  a 
sense  of  churning  in  the  head,  the  other  of  numbness  and  stiffness  (subjective) 
in  the  right  arm  and  hand,  with  inability  to  speak  or  to  use  the  right  words. 
The  fourth  confinement  (perfectly  normal)  occurred  in  February,  1885. 

Examination.     Xo  distinct  hemiplegia,  or  anaesthesia,  or  ataxia.     Pupils 

small,  but  active.     Eye  muscles  normal.     Color-vision  good.    Y.  =  -^-  with 

XX 

either  eye  alone,  and  — i  with  both  eyes  when  page  of  book  is  held  to  her  left. 

There  is  right  lateral  hemianopsia,  with  vertical  division  line  jjassing  a  trifle 
to  right  of  the  fixation  point.  Xo  ophthalmoscopic  lesion.  Heart  has  a  basal 
systolic  murmur,  not  transmitted  upward. 

Pathological  Diagnosis.  Embolism  of  left  occipital  artery  (branch  of  pos- 
terior cerebral),  with  consequent  softening  of  cuneus  and  adjacent  nervous 
substance. 

Case  IV. — Male,  set.  fifty-six.  Seen  January  25,  1886 ;  also  under  the 
care  of  Dr.  E.  Gruening  and  Dr.  H.  Gulecke.  Only  distinctly  syphilitic 
affection  is  an  indurated  chancre,  observed  and  treated  by  Dr.  Gulecke,  in 
spring  of  1884.  Mixed  treatment  ordered,  but  not  followed  with  any  persist- 
ence. No  secondary  manifestations  have  appeared.  In  spring  of  1883,  failing 
sight  and  pain  about  eyes.  Glaucoma  diagnosticated.  Double  iridectomy  per- 
formed in  August,  1883,  by  Dr.  Gruening,  with  relief.  Dr.  Gruening  informs 
me  that  just  before  the  operation  the  left  eye  presented  an  incomplete  lateral 
hemianopsia.  After  the  operation  the  right  eye  also  exhibited  one-sided 
limitation  of  its  field.  There  was  not,  however,  true  geometric  lateral  hemi- 
anopsia. There  was  no  color-blindness,  and  the  optic  nerves  were  not  atro- 
phied. 

In  Xovember,  1884,  true  lateral  hemianopsia  to  the  left  was  discovered,  and 
has  persisted  unchanged. 

The  patient  has  complained  of  headache,  and  of  internal  pressure.  He 
has  had  several  attacks  of  right-sided  supraorbital  neuralgia ;  but  has  had 
no  paralysis,  spasm,  or  antesthesia.     Depressed,  but  not  demented. 

Of  late,  legs  have  been  weak,  and  locomotion  slow  and  uncertain. 

Examination.  Left  lateral  hemianopsia,  with  vertical  line  passing  a  little 
to  left  of  point  of  fixation.  Central  vision  fairly  good  with  glasses  (not  exactly 
tested).  Optic  nerves  cupped,  rather  whitish,  but  not  atrophied.  No  hcmi- 
paresis  or  anaesthesia.  Very  marked  weakness  of  both  legs,  shown  csjiecially 
in  rising  from  a  chair ;  this  is  increasing.  Staggers  slightly,  but  the  walk  is 
not  quite  that  of  cerebellar  disease.  It  is  to  be  observed  that  the  chancre 
occurred  about  six  months  before  the  true  lateral  hemianopsia  was  observed. 

Pathological  Diagnosis.  Either  a  tumor  of  right  occipital  lobe,  or  syphilitic 
obliteration  of  right  occipital  artery,  with  softening  of  cuneus.  Glaucoma  can 
hardly  have  produced  hemianopsia. 

Case  V. — Male,  aet.  fifty-one.  Referred  to  me  by  Dr.  Webster,  at  the  Man- 
hattan Eye  and  Ear  Hospital,  February  8,  1886.     A  large,  strongly  built 
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man,  who  has  enjoyed  good  health.  For  a  week,  at  close  of  last  year,  had 
occipital  headache,  aggravated  by  coughing.  There  was  also  pain  over  the 
left  eye.  On  January  13th,  arose  well,  except  as  regards  the  headache,  which 
was  severe.  On  the  street,  at  7h  A.  M.,  suddenly  experienced  a  sort  of  shock, 
felt  dizzy,  but  did  not  fall.  It  seemed  as  if  everything  was  going  round  for 
a  few  moments.  No  aural  phenomena.  Next  day  noticed  that  he  could  not 
see  persons  standing  near  him  on  his  left. 

Examination.  No  paralytic  phenomena,  or  anaesthesia.  No  head  symp- 
toms. Heart  acts  rapidly,  and  is  rather  large,  but  presents  no  murmur.  The 
only  symptom  now  present  is  left  lateral  hemianopsia.  The  vertical  line  is  a 
little  zigzag  in  its  coui-ses,  and  passes  just  to  the  left  of  the  point  of  fixation. 
The  upper  quadrants  of  the  right  half-fields  are  somewhat  limited.  Central 
vision  good.     No  ophthalmoscopic  changes.    Pupils  and  eye  muscles  normal. 

Pathological  Diagnosis.  Hemorrhage  in  right  occipital  lobe;  in  its  apex,  or 
near  mesal  aspect,  involving  the  cuneus. 

Case  YI. — Male,  set.  forty-one.  Seen  October  7,  1886.  Former  health 
good.  Denies  any  form  of  venereal  disease,  and  injuiy  to  head.  One  of  his 
brothers  is  in  last  stage  of  tabes  (was  under  my  care  some  seven  or  eight  years 
ago).  Four  weeks  ago,  in  the  country,  had  two  severe  attacks  of  vomiting. 
After  the  second  noticed  diplopia  for  distant  objects.  Has  also  noticed  an 
increasing  weakness  of  both  legs  and  awkwardness  in  gait.  No  vertigo,  and 
only  trifling  headache  since. 

Examination.  Walk  a  little  uncertain,  with  tendency  to  right.  Not  an 
ataxic  nor  yet  a  cerebellar  walk.  Patellar  reflex,  and  station  normal.  No 
paralytic  symjrtom  or  anaesthesia.  Left  jmpil  is  a  trifle  larger  ;  both  active. 
No  diplopia.  Typical  left  lateral  hemianopsia,  with  vertical  line  passing  a 
little  to  left  of  point  of  fixation. 

Oct.  12.  Dr.  E.  Gruening  saw  patient  and  reported  central  vision  good ;  no 
diplopia,  no  changes  of  nerves  or  retinae  ;  hemianopsia  as  above. 

Nov.  7.  Diplopia  for  distance  present  of  late  (due  to  weakness  of  left 
external  rectus).  Ophthalmoscope  shows  slight  swelling  of  optic  disks. 
Hemianojxsia. 

On  Nov.  10th,  Dr.  Gruening  verified  diagnosis  of  double  neuro-retinitis, 
and  found  both  external  recti  weak. 

When  last  seen  (Nov.  13th)  patient  exhibited  failing  vision,  the  same 
hemianopsia,  convergent  strabismus  (both  ej'es  turned),  and  marked  weakness 
of  both  legs.  Patellar  reflex  much  increased.  Left  arm  weaker  (?).  Abnormal 
drowsiness  has  existed  from  the  beginning — can  sleep  at  any  time  in  chair. 
Mind  clear. 

Pathological  Diagnosis.  Tumor  of  right  inner  occipital  lobe  extending 
forward  and  upward.  Centres  for  legs  involved  (?).  Pressure  on  lobus 
opticus  (?). 

I  reject  basal  tumor  because  of  late  appearance  of  neuro-retinitis,  jircscrved 
pupillary  reaction,  and  absence  of  crossed  hemiplegia. 
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Remarks. — 1.  The  relatively  frequent  association  of  lateral  hemi- 
anojosia  with  hemiparesis,  hemianesthesia,  and  hemiataxia  is  very- 
interesting.  Exclusive  of  the  hemianopsia  such  cases  constitute  the 
symptom-group  known  as  post-hemiplegic  chorea,  in  which  the  abnor- 
mal movements  (in  our  experience)  may  vary  from  choreic  tremor  to 
ataxia,  and  athetoid  movements.  It  has  been  quite  well  settled  that 
in  such  cases  the  lesion  is  to  be  found  in  the  lateral  part  of  the  thal- 
amus, and  that  it  often  impinges  on  the  caudal  segment  of  the  internal 
capsule  [carrefour  sensitif  of  French  writers).  We  may,  therefore, 
reasonably  conclude  that  the  superaddition  of  lateral  hemianopsia  to 
the  above  symptom-group  indicates  an  extension  of  the  lesion  dorso- 
laterad  so  as  to  involve  the  fasciculus  opticus.  Alexia  was  present  in 
two  of  the  cases. 

2.  In  the  second  group  the  hemianopsia  stands  out  as  almost  the 
only  symptom  of  gross  (focal)  cerebral  disease.  Consequently,  from 
the  results  of  autopsies  in  other  cases, ^  we  are  justified  in  locating  the 
lesion  either  in  the  white  substance  of  one  occipital  lobe  (injuring  the 
fasciculus  opticus),  or,  in  most  cases  we  think,  in  one  cuneus  and 
adjacent  gray  matter  (cortical  visual  centre). 

3.  In  one  case  (I.  of  Group  II.)  there  was  temporary  complete 
blindness,  which  resolved  itself  into  permanent  hemianopsia.  In  this 
case  it  is  probable  that  both  cunei  were  injured  at  first.  In  the  same 
case  a  second  fresh  lesion  developed  two  months  later,  causing  tem- 
porary aphasia  and  right  hemiplegia. 

4.  In  two  cases  (IV.  and  VI.  of  Group  II.)  marked  and  progressive 
weakness  of  the  legs  Avould  suggest  an  upward  or  dorso-frontal  exten- 
sion of  the  lesion  (tumor)  so  as  to  involve  the  paracentral  lobules 
(centres  for  the  legs).  In  such  a  manner  a  strictly  cerebral  paraplegi- 
form  paralysis  might  arise. 

5.  The  ophthalmoscope  revealed  changes  in  only  two  cases  (IV. 
and  VI.  of  Group  II.).  In  the  former  were  seen  the  cupping  and 
partial  atrophy  of  the  optic  nerve  due  to  glaucoma.  In  the  second, 
typical  neuroretinitis  was  developed  while  the  patient  was  under 
observation. 

6.  In  no  case  was  Wernicke's  hemiopic  pupillary  reaction  observed. 

7.  A  very  interesting  symptom,  not  heretofore  described  (to  my 

1  Vide  A  Contribution  to   tlio  Pathology  of  Hemianopsia  of  Central  Origin  (Cortcx-IIemianopsia). 
Journal  of  JU'iital  and  Nervous  Disease,  vol.  xxii.  p.  1. 
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knowledge),  occurred  in  one  case,  III.  of  Group  II.  This  con- 
sisted in  hallucinatory  images  in  the  half-fields  which  had  just  become 
blind.  The  images  were  few  and  simple,  such  as  a  chicken,  a  chair, 
etc.,  and  rapidly  passed  away.  It  seems  to  me  that  these  hallucina- 
tions represented  the  irritation  of  the  cortical  visual  centre  just  pi'e- 
vious  to  its  destruction ;  and  that  they  are  the  analogues  of  the 
localized  convulsions  which  are  now  generally  spoken  of  as  indicating 
an  irritating  lesion  of  the  cortical  motor  centres.  That  "  discharges" 
or  excitation  symptoms  should  occur  when  a  sensory  cortical  centre  is 
irritated  by  disease,  as  well  as  when  a  motor  centre  is  similarly 
affected,  is  perfectly  reasonable ;  being,  moreover,  in  strict  analogy 
with  the  results  (peripheral  symptoms)  of  pressure  and  irritation  of 
nerve-trunks.  It  is  probable  that  further  inquiry  will  show  that 
hallucinations  occur  not  infrequently  at  the  outset  of  hemianopsia. 

8.  An  important  point  in  semeiology,  and  one  which  I  propose 
studying  further,  is  the  invariable  (?)  preservation  of  central  vision. 
It  makes  no  difference  whether  we  have  to  deal  with  right  or  left 
lateral  hemianopsia  (in  the  foregoing  series  there  were  five  on  right 
side  and  four  on  left  side),  the  vertical  division  line  always  passes  a 
little  away  from  the  point  of  fixation — i.  e.,  a  little  toward  the  blind 
half-field  in  either  eye.  Practically  it  is  found  that  vision  is  often 
perfect  directly  in  front  of  the  patient,  No.  1  Jiiger  being  read.  It 
follows  that  in  the  fundus  of  the  eye  the  region  of  the  macula  escapes 
the  paralysis  of  the  half  of  the  retina.  Can  this  be  due  to  the  pecu- 
liarity of  structure  of  the  macula,  or  is  there  a  special  set  of  nerve- 
fibres  connecting  the  macula  with  the  cortical  visual  centres  ?  It  is 
premature  to  speculate  on  these  alterations,  and  much  will  yet  have 
to  be  done  before  we  possess  the  anatomical  and  pathological  data  for 
the  solution  of  the  problem. 

9.  The  anatomical  or  pathological  diagnosis  in  living  cases  must 
always  be  stated  with  reserve.  Yet,  guided  by  results  already 
obtained,  an  attempt  should  be  made  in  all  cases.  In  the  foregoing 
cases  the  lesions  were  probably  as  follows  : 

Syphilitic  arteritis  with  obliteration,  and  consequent 

softening 1  case. 

Senile  arteritis  with  obliteration,  and  consequent  soft- 
ening    2  cases. 

Cereljral  hemorrhage 3     " 

Tumor  of  one  occipital  lobe 2     " 

Embolism  of  occipital  artery 1  case. 


CLINICAL    STUDY    OF    LATERAL    HEMIANOPSIA.      223 

10.  A  special  pathological  question  of  much  interest  presents  itself 
in  Case  IV.  of  Group  II.  Can  glaucoma  cause  true  lateral  hemi- 
anopsia ?  While  ready  to  admit  that  glaucoma  can  produce  extensive 
hreaks  in  the  visual  fields,  in  some  cases  approximating  hemianopsia, 
I  cannot  understand  how  an  intraocular  pressure  could  be  so  distrib- 
uted as  to  affect  only  homonymous  halves  of  the  retinae,  with  a  vertical 
division  line  between  the  light  and  dark  half-fields.  And  how  explain 
the  preservation  of  central  vision  for  nearly  three  years  on  the  hypoth- 
esis of  an  intraocular  disease  ?  That  an  irregular  lateral  hemianopsia 
existed  in  Case  IV.  at  the  time  of  the  iridectomy  is  established,  as  a 
fact ;  but  it  is  also  established  that  true  geometric  lateral  hemianopsia 
was  not  discovered  until  fourteen  or  fifteen  months  afterward.  I  think 
that  in  this  case  we  must  admit  the  coexistence  of  the  diseases,  glau- 
coma, and  (probably)  tumor  in  one  occipital  lobe. 


THE  "PIG-BACKED"  OR  ALCOHOLIC  KIDNEY  OF 
DRUNKARDS. 

A  Contribution  to  the  Post-mortem  Diagnosis  of  Alcoholism. 

By  H.  F.  FORMAD,  M.D., 

LECTURER   ON   EXPBRIMENTAL  PATHOLOGY   AND   DEMOKSTRATOR   OF  MORBID   ANATOMY    IN 
THE  UNIVERSITY   OF   PENNSYLVANIA,    ETC. 


I  WISH  to  invite  attention  to  a  certain  peculiarity  of  the  kidneys  of 
drunkards.  It  concerns  the  gross  anatomy  and  appearance  of  these 
organs,  and  chiefly  their  shape.  A  certain  constant  naked-eye  ap- 
pearance of  the  kidneys  of  hard  drinkers  on  the  autopsy  table  appears 
to  me  diagnostic  of  alcoholism.  It  is  due  to  a  chronic,  venous,  or 
passive  congestion,  leading  to  a  cyanosis  and  sometimes  to  oedema  of 
the  kidneys,  giving  to  these  organs  a  peculiar  swollen,  rounded  shape, 
which  I  am  in  the  habit  of  designating  as  the  "  pig-backod  "  kidney. 
It  differs  essentially  from  the  renal  cyanosis  of  cardiac  disease.  It 
differs  also  from  Bright's  disease,  and  I  believe  it  to  represent  an 
independent  kidney  affection. 

AVhile  I  have  been  pointing  out  this  "  pig-backed  "  kidney  for  some 
time  in  my  laboratory  demonstrations,  and  lately  have  repeatedly 
shown  specimens  of  it  in  connection  with  other  lesions  of  alcoholism 
before  the  Philadelphia  Pathological  Society,  I  have  not  as  yet  pub- 
lished a  detailed  account  of  this  peculiar  kidney  affection.  I  am  not 
aware  that  any  of  the  authorities  on  renal  diseases  have  studied  or 
described  this  quite  interesting  and  significant  kidney  lesion  of 
drunkards. 

A  word  of  comment  upon  the  character  of  the  material  that  has 
been  under  observation  is  necessary.  I  do  not  intend  here  to  con- 
sider the  general  morbid  anatomy  of  the  kidneys  of  the  universal 
"moderate"  drinkers,  since  these  individuals  eventually  die  of  any 
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ailment — often  from  exposure,  carelessness,  and  irregularities  in  diet 
and  life  incident  to  the  state  of  drunkenness,  and  perhaps  not  at  all 
from  the  direct  effects  of  alcohol. 

The  class  of  cases  which  I  shall  chiefly  consider  in  this  communica- 
tion is  one  to  which  the  coroner  is  more  often  called  than  the  practising 
physician.  I  have  selected  only  those  cases  where  the  person  died 
more  or  less  suddenly,  where  the  history  and  general  appearance 
clearly  showed  that  death  was  due  directly  to  alcoholism,  and  where 
all  other  factors  in  causing  death  had  been  carefully  excluded  as  far 
as  possible.  I  have  particularly  excluded  such  cases  in  which  the 
persons  had  primary  heart  disease  and  other  affections  known  to  pro- 
duce renal  cyanosis.  Most  of  the  subjects  had  been  in  good  general 
physical  health,  but  having  been  inveterate  drunkards  and  nearly 
always  intoxicated,  died  while  on  a  debauch,  or,  in  rare  instances,  after 
a  brief  illness  following  it. 

Through  the  kindness  of  the  Coroner  of  Philadelphia,  who,  of 
necessity,  is  called  upon  to  issue  death  certificates  in  such  cases,  I 
have  had,  during  the  last  two  years,  the  opportunity  of  making  obser- 
vations which  some  time  ago  numbered  two  hundred  andjifty  cases, 
belonging  strictly  to  the  category  above  referred  to,  and  mainly  from 
my  own  autopsies.  In  this  city,  with  a  population  of  about  one 
million,  there  are  annually  nearly  two  thousand  cases  of  sudden  death 
subject  to  legal  inquiry.  The  proportion  of  cases  of  alcoholism  appears 
thus  remarkably  large.  I  am  indebted  to  my  colleague.  Coroner's 
Physician  Stewart,  for  some  of  his  autopsy  material,  and  his  corrobo- 
ration of  the  "  pig-backed"  kidney,  and  to  Drs.  George  H.  Chambers 
and  A.  Smith  for  valuable  assistance  in  these  observations. 

A.  Anatomical  Considerations. — I  have  met  with  two  varieties 
of  the  kidney  lesion  noAv  to  be  described  : 

First,  a  hard  cyanotic  form  of  the  "pig-backed"  or  alcoholic 
kidney,  in  cases  of  sudden  death ;  and, 

Second,  a  soft  cedematous  form  of  the  same,  in  cases  where  death 
had  been  delayed. 

First  form:  In  nearly  all  persons  who  died  more  or  less  suddenly 
from  the  direct  effects  of  alcohol,  I  found  the  kidneys  to  present  tlie 
following  appearances :  The  kidneys  are  always  above  the  normal 
size ;  they  are  often  from  one-third  to  one-half  larger,  and  are  some- 
times even  double  their  usual  size  and  weight.     They  are  longer  and 
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thicker  than  normal,  while  their  width  is  diminished,  so  that  the 
natural,  characteristic  flat  kidney,  or  bean-shaped  form,  is  changed  to 
a  swollen,  rounded,  sausage-like,  or  "  pig-backed "  appearance  or 
form.  They  are  bluish-red  or  livid  in  color  from  being  engorged  to 
their  utmost  capacity  with  venous  blood,  reminding  one  of  the  rounded 
enlarged  appearance  of  animal  kidneys  when  over-filled  by  some 
artificial  injection  mass.  In  most  cases  these  "pig-backed"  kidneys 
are  elastic,  but  quite  hard  when  freshly  removed  from  the  body  ;  but 
unlike  the  cyanotic  induration  from  heart  disease,  they  gradually 
become  softer,  unless  the  renal  vessels  are  at  once  tied  to  prevent 
escape  of  blood  from  them. 

On  section  the  cut  surface  presents  the  same  dark  red  or  livid  ap- 
pearance as  seen  in  the  cardiac  form  of  renal  cyanotic  induration. 
While  in  the  latter,  however,  the  pyramids  of  the  medullary  substance 
are  especially  congested,  in  the  alcoholic  cyanosis  the  whole  kidney 
substance  is  almost  uniformly  dark  red.  Dark  blood  oozes  from  the 
cut  surface  and  blood  extravasations  can  be  often  seen  by  the  naked 
eye,  principally  below  the  capsules. 

Second  form:  The  other  form  of  the  alcoholic  kidney  referred  to, 
was  met  with  in  persons  who  had  died  some  time  after  a  debauch 
(suifering  from  a  few  hours  to  a  few  days  from  delirium  tremens  pre- 
vious to  death).  The  kidneys  of  such  subjects  are  found  to  be  soft 
and  flabby  from  oedema,  and  they  are  less  red ;  otherwise  presenting 
the  same  appearance  as  the  hard  variety  of  alcoholic  renal  cyanosis, 
including  the  "pig-back  "  shape  of  the  kidneys. 

In  either  form  of  this  kidney  lesion  the  capsule  strips  off  easily,  the 
surface  is  smooth,  but  often  lobulated,  not  unlike  the  lobulations  seen 
in  congenital  conditions.  If  the  alcoholic  lesion  is  not  complicated  by 
heart  disease,  the  "  pig-backed  "  kidney  is  less  heavy  in  proportion  to 
size,  and  less  firm  and  tough  and  also  less  dry  than  the  kidneys  of  the 
pure  cardiac  renal  cyanosis.  This  is  probably  due  to  the  greater 
amount  of  blood  present  and  to  the  accompanying  oedema,  which  I 
have  not  seen  in  the  cardiac  variety. 

In  the  purely  cardiac  affection,  however  enlarged,  the  kidneys  retain 
their  natural  flat  shape.  This  may  be  explained  by  the  fact  that  in 
the  latter  case  the  morbid  change  is  slow,  gradual,  and  uninterrupted, 
and  the  resulting  change  (the  induration  from  the  connective  tissue 
overgrowth)  is  a  permanent  one — whereas   in   the  alcoholic  cyanosis 


228  FORMAD, 

the  process  is  rapid  and  intermittent,  the  effects  of  the  alcohol  being 
paroxysmal  with  each  debauch  and  the  mere  resulting  congestion  re- 
ceding more  or  less  during  the  intervals  of  sobriety.  It  is  probable 
that  in  the  latter  case  the  kidneys  may  return  temporarily  to  their 
normal  condition  and  shape. 

A  transverse  section  through  the  middle  of  the  kidney  from  a  case 
of  alcoholic  cyanosis  is  sometimes  nearly  circular,  while  a  similar 
transverse  section  through  a  normal  kidney  or  one  of  a  cardiac  renal 
cyanosis  is  oval  or  wedge-shaped  and  at  least  twice  as  long  as  broad. 

Both  kidneys  are  equally  affected,  sometimes  the  upper  ends  are 
found  to  be  flattened  or  compressed  anteriorly  from  pressure  exerted 
by  the  enlarged  liver  on  the  right,  and  an  enlarged  spleen  on  the  left 
side ;  the  left  kidney,  as  a  rule,  was  more  often  found  to  be  of  a  typical 
"  pig-backed  "  shape  than  the  right,  and  more  frequently  compressed 
at  its  upper  end. 

One  hundred  specimens  of  these  kidneys  were  weighed  and  revealed 
the  average  weight  of  250  grammes,  or  a  little  more  than  seven  ounces 
— about  two  ounces  over  the  normal  average  weight.  The  average 
variation  in  size  and  weight  between  the  right  and  left  kidney  was 
insignificant. 

A  certain  proportion  of  the  250  cases  included  in  my  records 
showed,  besides  the  alcoholic  renal  lesion,  appearances  of  Bright's 
disease.  It  is  difficult  to  draw  in  all  instances  a  definite  line  between 
these  two  lesions,  but  I  would  say  that  in  about  10  per  cent,  (or  in 
25)  of  the  cases  Bright's  disease  was  evident.  In  16  of  these  cases 
chronic  catarrhal  nephritis  with  formation  of  small  cysts  was  noted ; 
and  in  9  cases  chronic  interstitial  nephritis,  or  a  tendency  to  the  gran- 
ular contracted  kidney,  was  apparent.  But,  however  affected  other- 
wise, the  "pig-back"  shape  of  the  kidneys  was  always  a  conspicuous 
feature  in  these  cases.  It  appears  that  this  chronic  venous  congestion 
(and  oedema,  when  present)  of  alcoholism  affects  structurally  diseased 
and  normal  kidneys  in  the  same  manner  and  manifests  itself  alike  in 
both. 

B.  The  Cause  of  the  "Pig-backed"  Shape  in  the  Alcoholic 
Renal  Cyanosis. — The  reason  why  the  alcoholic  kidney  presents  the 
roundish  swollen  shape  is  because  the  organs  are  over-distended  with 
blood  and  serum,  the  kidneys  acquiring  the  properties  of,  and  in  ex- 
treme cases  may  be  compared  with,  true  erectile  or  cavernous  organs. 


ALCOHOLIC    KIDNEY    OF    DRUNKARDS.  229 

A  "pig-backed"  shape  of  kidneys  can  easily  be  induced  experi- 
mentally in  animals  when  the  renal  veins  are  tied  or  when  kidneys 
removed  from  the  body  are  artificially  injected  with  a  liquid. 

Experiments  have  also  shown  that  a  hypertrophy  of  one  kidney 
follows  the  removal  of  the  other  kidney,  and  under  these  circumstances 
I  have  seen  the  remaining  kidney  enlarge  to  double  its  natural  size 
and  acquire  a  typical  "pig-backed"  shape  from  being  overfilled  with 
blood. 

A  nearly  similar  appearance  of  hyperemia  of  the  kidneys  may  be 
seen  in  cases  of  acute  fever,  particularly  in  cases  of  infective  fevers  of 
children,  when  death  occurs  during  the  height  of  the  attack. 

The  loss  of  the  flat  kidney  shape  may  be  compared  also  with  the 
loss  of  the  biconcavity  of  red  blood  disks  or  corpuscles  Avhich,  when 
immersed  in  any  liquid  which  they  absorb,  become  spherical  bodies. 

C.  Microscopy. — Sections  were  made  from  a  number  of  specimens 
of  the  alcoholic  kidneys,  care  being  taken  to  examine  microscopically 
all  the  different  structural  parts  of  these  organs.  For  brevity's  sake, 
only  the  essential  changes  will  be  referred  to. 

The  cortical  and  medullary  portions  of  the  kidney  appear  to  be 
similarly  affected,  but,  as  a  rule,  the  latter  less  so  than  the  former. 

In  the  hard,  cyanotic  form  of  the  alcoholic  renal  cyanosis  the  Mal- 
pighian  glomeruli  of  the  cortical  portion  are  highly  congested,  and 
extravasated  blood  is  seen  Avithin  many  of  the  Malpighian  capsules ; 
some  are  enlarged  to  double  their  normal  size,  but  the  majority  appear 
rather  compressed  by  the  surrounding  swollen  uriniferous  tubules  and 
by  the  over-distended  bloodvessels.  The  latter  (both  arteries  and 
veins)  show  thickened  Avails,  and  are  deeply  congested  nearly  every- 
where throughout  the  organ.  The  stellate  veins  in  particular  are 
enormously  distended  and  plugged  up  by  corpuscles  as  if  thrombosed. 
The  lymph  spaces  beneath  the  capsules,  as  well  as  around  the  tubules, 
are  also  dilated  and  distended,  and  are  either  seen  empty  or  they 
contain  extravasated  blood.  In  some  sections  the  kidney  structure 
gives  the  appearance  of  a  cavernous  change. 

The  epithelium  of  the  convoluted  tubules  is  cloudy,  swollen,  opaque, 
and  the  nuclei  obscured  by  granules,  which,  however,  become  cleared 
up  upon  the  addition  of  a  solution  of  sodium  hydrate.  The  epithelial 
cells  appear  to  be  double  their  normal  size,  and  although  no  visible 
desquamation  or  proliferation  of  the  cells  could  be  noted  in  any  one 
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of  the  typical  specimens  examined,  it  appears  that  the  lumina  of  the 
tubules  are  obliterated  completely,  as  seen  in  transverse  sections  of 
the  tubules. 

In  the  straight  tubules  of  the  medullary  portion  the  same  changes 
have  been  noted,  but  are  less  marked. 

The  connective  tissue  elements  of  the  pure  alcoholic  kidney  show- 
no  pronounced  hyperplasia.  In  the  sections  of  most  of  the  kidneys 
it  is  hardly  perceptible.  Sections  in  which  the  epithelial  lining  was 
forcibly  removed  by  means  of  a  camel's-hair  brush  showed  the  con- 
nective tissue  to  be  dense,  stiff,  often  pigmented,  but  only  mode- 
rately increased  in  a  few  places  around  the  bloodvessels. 

The  connective  tissue  increase  was  notably  prominent  only  in 
sections  derived  from  occasional  specimens  which  showed  at  the  same 
time  other  evidences  of  inflammatory  changes  (Bright' s  disease),  and 
in  cases  complicated  with  heart  disease,  I  do  not  remember  having 
seen  in  one  of  the  sections  of  the  pure  alcoholic  affection  tube-casts 
or  blood  within  the  uriniferous  tubules. 

In  sections  from  the  soft,  cedematous  form  of  the  alcoholic  kidney, 
the  minute  changes  were  essentially  the  same,  but  not  so  marked  as 
those  described  above.  Extravasations  of  blood  were  less  frequently 
seen,  while  the  connective  tissue  elements  appeared  occasionally  more 
or  less  proliferated.  In  sections  from  some  cases,  however,  no  other 
change  could  be  observed  than  the  very  cloudy  swelling  of  the  epi- 
thelium peculiar  to  all  the  specimens  of  the  alcoholic  kidney. 

I  do  not  think  it  necessary  to  describe  the  sections  from  the  few 
cases  in  which  Bright' s  disease  and  the  alcoholic  renal  cyanosis 
coexisted. 

D.  Pathology. — From  the  above  studies  it  appears  that  the  exact 
position  of  the  "pig-backed  "  or  alcoholic  kidney  in  morbid  anatomy 
is  as  follows :  there  are,  as  stated  before,  two  forms  or  perhaps  stages 
of  this  lesion.  First,  a  chronic  or  venous  congestion  with  cloudy 
swelling,  or  a  renal  cyanosis  with  hypertrophy,  represented  by  the 
hard,  red,  '■^pig-backed"  kidney  (the  earlier  and  more  active  lesion)  ; 
and  second,  a  hypertrophy  with  oedema  of  the  kidneys,  represented 
by  the  soft  '■'pig-backed"  kidney  (the  more  latent  and  less  rapidly 
fatal  lesion).  The  latter  I  met  less  frequently  than  the  former,  and 
believe  it  to  be  the  later  stage  of  the  alcoholic  kidney.     Whether  the 
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lesion  described  eventually  develops  into  Bright's  disease,  if  the  victim 
survives,  I  am  unable  to  tell  from  my  purely  post-mortem  observations. 

I  met  with  only  twenty-five  cases  of  established  Bright's  disease 
among  two  hundred  and  fifty  cases  of  confirmed  drunkards,  from 
which  it  appears  that  Bright's  disease  is  not  more  frequent  in  drunk- 
ards than  in  any  other  class  of  patients.  Some  of  the  foremost 
clinicians  and  authorities  on  kidney  diseases  (Bartels,  Rosenstein, 
Tyson,  etc.)  are  disinclined  to  give  a  prominent  place  to  alcohol  as  a 
causative  factor  of  Bright's  disease,  which  appears  to  be  in  accord 
with  the  above  observations. 

That  either  form  of  the  alcoholic  renal  cyanosis  may  be  fatal  in 
itself  without  terminating  in  Bright's  disease,  I  have  satisfied  myself, 
and  hence  I  believe  that  it  deserves  a  place  as  a  separate  and  inde- 
pendent kidney  affection. 

The  true  mechanism  of  the  death  of  drunkards  from  this  alcoholic 
renal  cyanosis  is  a  matter  of  conjecture.  If  causes  such  as  heart 
failure  and  oedema  of  the  brain  (which  probably  were  the  ultimate, 
immediate  causes  of  death  in  some  of  my  cases)  are  eliminated,  a 
fatal  uraemia  is  then  the  only  plausible  explanation.  The  empty 
urinary  bladder  in  some  cases,  the  high  specific  gravity  of  the  urine, 
when  found  at  all,  post-mortem,  in  the  bladder,  and  the  histories 
which  I  have  obtained  in  a  few  of  the  cases  favor  such  a  view.  In 
many  cases  of  sudden  deaths  of  drunkards  it  appears  that  death  must 
have  ensued  under  conditions  similar  to  those  of  asphyxiation,  because 
the  blood  in  these  cases  was  found  dark  and  liquid  throughout  the 
system.  A  like  condition  of  the  blood,  however,  I  have  seen  in 
certain  other  forms  of  poisoning,  such  as  chloral,  hydrocyanic  acid, 
and  carbolic  acid.     This  subject  requires  further  study. 

But,  while  I  have  seen  hundi-eds  of  drunkards  dead  of  alcoholism, 
thousands  of  equally  hard  drinkers  are  at  large  and  well.  It  appears 
that  under  favorable  conditions  the  alcoholic  renal  cyanosis  is  capable 
of  returning  to  the  normal  state  of  the  kidneys,  and  that  in  its  early 
stages  it  may  be  only  a  temporary  lesion,  paroxysmal,  like  the  ex- 
cessive drinking.  Quite  significant  seems  to  me  the  experience  of  the 
drunkards  themselves.  One  of  them,  a  brewer,  who  had  been  a 
number  of  times  prostrated  from  alcoholic  excesses,  and  whom  I 
treated  about  ten  years  ago  for  delirium  tremens,  told  me  that  of  late 
years  he  keeps  himself  well,  because  he  stops  drinking  beer  at  once 
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for  a  day  as  soon  as  he  fails  to  urinate  about  every  hour  or  two.  I 
examined  his  urine  lately  and  found  no  traces  of  renal  disease, 

E.  Pathogenesis. — The  ordinary  cyanotic  induration  of  the  kid- 
neys, the  result  of  long-continued  permanent  passive  congestion  of  these 
organs,  caused  principally  and  directly  by  organic  heart  disease  and 
indirectly  by  aortic  and  pulmonary  affections,  has  been  recognized  as 
a  separate  kidney  affection  since  the  time  of  Traube.  Tumors  press- 
ing upon  the  vena  cava  or  upon  the  renal  veins,  or  thrombosis  of  the 
latter,  also  produce  renal  cyanosis.  So  I  should  think  any  cause 
interfering  with  the  return  of  blood  from  the  kidneys  will  produce 
renal  cyanosis,  even  if  the  cause  resides  in  the  kidneys  themselves. 
The  kidneys  are  organs  especially  predisposed  to  congestion,  on 
account  of  their  close  and  direct  vascular  communications  with  the 
large  abdominal  blood  channels,  and  the  renal  veins,  as  Tyson  well 
puts  it,  "  are  without  valves  and  are  the  first,  therefore,  to  receive  the 
brunt  of  stagnation." 

The  alcoholic  or  "pig-backed"  kidney  we  have  seen  to  be  essen- 
tially a  renal  cyanosis  also,  only  differing,  as  pointed  out  above,  in 
some  anatomical  features  from  the  known  cardiac  renal  cyanosis.  The 
essential  etiological  factor,  however,  is  in  both  the  same,  namely,  the 
chronic  venous  congestion.  The  question  is  only  as  to  the  mechanism 
of  the  production  of  the  alcoholic  cyanosis.  In  alcoholism  we  must 
look  to  the  kidney  substance  itself  for  the  cause  of  the  obstruction  to 
the  renal  circulation,  because  there  is,  as  a  rule,  no  cause  for  it  out- 
side of  the  kidney :  no  disease  of  the  thoracic  viscera  and  no  throm- 
bosis of  the  veins.  Of  the  latter  fact  I  have  satisfied  myself  from  the 
examination,  in  a  number  of  cases,  of  the  vena  cava  and  the  renal 
veins.  Besides,  in  most  of  my  rapidly  fatal  cases  of  alcoholic  cyanosis 
I  found  the  blood  to  be  non-coagulable  as  stated  before.  It  is  possible 
that  the  large,  fatty  liver,  which  sometimes  reaches  an  enormous  size, 
may  be  held  accountable  for  the  pressure  upon  the  large  abdominal 
venous  trunks;  but  I  have  often  seen  "pig-backed"  kidneys  in 
drunkards  with  but  moderate  hepatic  enlargement. 

I  have  heard  Virchow  say  that  "  beer  drinkers  have  hypertrophied 
kidneys."  This  view  is  also  expressed  by  other  pathologists,  but  no 
exj)lanation  is  offered,  nor  have  the  anatomical  peculiarities  of  the 
kidneys  of  drunkards  been  described.     In  relation  to  the  pathogenesis 
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of  the  alcoholic  renal  cyanosis,  the  following  explanation  suggests 
itself: 

It  is  "well  known  that  in  persons  who  ingest  great  quantities  of 
fluid,  particularly  alcoholic  beverages  in  dilute  form,  the  kidneys  are 
strained  to  overwork.  The  quantity  of  urine  normally  passed  by 
such  persons  is  enormous  so  long  as  the  kidneys  act  at  all,  and  can  at 
times  be  favorably  compared  with  the  quantity  of  urine  passed  in 
diabetes.  It  is  evident  that  such  overwork  must  invite  a  constant 
active  (arterial)  hyper.'^mia  which  of  necessity  produces  a  hypertrophy, 
due  to  a  cloudy  swelling  of  the  epithelium  and  an  overgrowth  of  all 
the  structural  constituents  of  the  kidneys.  A  long  continuance  or  a 
constant  repetition  of  these  conditions  leads  eventually  to  a  passive 
(venous)  congestion,  which  persists  or  increases  or  subsides  according 
to  the  repetition  and  the  duration  of  the  debauches  of  the  drunkard. 
The  renal  circulation  of  the  blood  is  retarded  by  the  pressure  of  the 
swollen  epithelium  of  the  uriniferous  tubules  as  exerted  upon  the 
vessels — a  pressure  which  the  thicker  walls  of  the  intertubular  arteries 
and  arterioles  can  resist  more  readily  than  the  soft  and  thin  walls  of 
the  corresponding  veins.  There  appears  to  be  also  thrombosis  of  the 
stellate  veins.  The  exit  of  blood  is  thus  retarded  while  the  arterial 
pressure  continues  unabated  and  keeps  the  kidneys  constantly  overfilled 
with  blood.  Eventually  the  kidneys  are  filled  to  their  utmost  capacity 
with  blood  overcharged  with  carbonic  acid,  and  in  consequence  also 
with  serum,  which,  leaking  out  of  the  obstructed  veins  into  the  renal 
lymph  spaces,  makes  the  kidney  tissue  oedematous ;  blood  extravasates 
also,  and  adds  to  the  firmness,  redness,  and  roundness  of  the  organ. 
Finally,  the  renal  circulation  comes  to  an  entire  standstill,  coincident 
probably  Avith  a  suppression  of  the  urinary  secretion. 

This  seems  quite  evident  from  the  post-mortem  appearances,  and 
from  the  swollen,  cyanotic,  and  sometimes  oedematous  "pig-backed" 
kidney  of  drunkards,  and  is  suggested  also  from  the  observations  de- 
rived from  the  microscopical  examination  of  sections  of  these  kidneys. 

I  will  return  to  these  studies  in  a  future  paper. 

F.  Statistical  Remarks. — Of  the  250  cases  of  sudden  death 
from  alcoholism  so  far  analyzed,  176  were  men,  and  74  women.  The 
hard,  red  form  of  the  "pig-backed"  kidney  was  found  in  men,  prin- 
cipally in  the  younger  and  middle-aged;  while  the  softer  oedematous 
form    was  more    common   in  men  of  advanced  age  and   in   women. 
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The  kidneys  in  "wliich  Brigbt's  disease  was  coincident  with  the  alco- 
holic lesion  were  mostly  those  of  persons  in  advanced  life. 

The  alcoholic  renal  lesion  was  nearly  equally  divided  between 
persons  of  Anglo-Saxon  and  German  descent,  and  so  far  as  I  could 
perceive  equally  between  whiskey  and  beer  and  ale-drinkers.  I  cannot 
speak  about  wine-drinkers,  who,  in  this  country,  belong  to  the  higher 
classes  of  society,  and  are  seldom  reached  by  the  scalpel  of  the 
pathologist. 

It  is  interesting  to  notice  in  connection  with  this  point  that  the 
large,  fatty  liver  (occasionally  more  or  less  indurated,  but  not  con- 
tracted), which  I  met  with  indiscriminately  in  nine-tenths  of  all  cases 
of  death  from  alcoholism,  was  equally  distributed  between  all  the 
classes  named  above,  including  imbibers  of  strong  and  of  dilute 
alcoholic  beverages. 

The  following  order  in  the  occurrence  of  the  important  and  more 
frequent  lesions  may  be  roughly  given  from  my  autopsy  records  of 
250  persons  who  died  from  alcoholism  strictly  : 

The  "  pig-backed  "  or  alcoholic  kidneys   .        .        .  248  times. 

Fatty,  infiltrated,  enlarged  liver        ....  220  " 

Cystitis,  acute  and  chronic 170  " 

Mammillated    stomach  (or  chronic  thickening   of 

walls) 150  " 

Congestion  and  oedema  of  brain  (meningeal  and 

ventricular) 150  " 

Simple  cardiac  hypertrophy 90  " 

Atheroma  of  vessels  and  valvular  heart  disease        .  50  " 

Acute  gastritis  .        .         .        .        .         .        .        .  50  " 

Bright's  disease  (various  forms)         .        .        .        .  25  " 

Phthisis 20  " 

Cerebral  apoplexy 10  " 

Cirrhosis  of  liver,  with  contraction  below  normal     .  6  " 

I  will  make  no  comments  upon  the  above  figures  in  the  present 
communication.  The  lesion  of  alcoholism  other  than  the  ^^pi(/-backed" 
kidney,  I  will  consider  on  another  occasion.  Of  great  interest  are 
the  changes  in  the  stomach,  liver,  and  brain.  Brief  communications 
by  myself  upon  some  of  the  lesions  of  alcoholism  may  be  found  in  the 
proceedings  of  the  Philadelphia  Pathological  Society,  1885-86,  when 
published. 
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The  brains  of  confirmed  drunkards  should  be  studied  by  psycholo- 
gists. The  claim  that  chronic  drunkenness  is  a  form  of  insanity  may 
perhaps  be  found  to  have  some  foundation. 

G.  The  Medico-legal  Aspect. — A  thorough  knowledge  and  cor- 
rect  interpretation  of  the  post-mortem  appearances  of  alcoholism  is 
perhaps  to  no  end  more  important  than  when  the  life  or  welfare  of  a 
fellow-creature  is  at  stake.  There  is  a  great  deal  to  learn  in  this 
direction  generally,  and  in  no  department  of  medical  science  are 
text-books  more  indefinite  and  "behind  the  times,"  and  more  rich  in 
errors,  than  in  the  subject  of  medical  jurisprudence. 

I  myself  once  testified  in  a  court  of  justice  in  an  insurance  case — 
and  I  know  of  other  physicians  who  have  done  so — that  "  a  certain 
person  who  had  a  large,  fatty  liver,  to  our  best  knowledge  and  belief, 
was  not  likely  to  have  been  a  hard  drinker  during  life,  chiefly  because 
at  the  autopsy  no  cirrhosis  of  liver  was  found!"  This  was  fully  in 
accord  with  the  teachings  of  our  masters  in  medicine  and  with  text- 
books. Yet,  I  am  sorry  to  say,  it  is  entirely  wrong;  and  the  jury 
decided  against  the  insurance  company  on  account  of  such  erroneous 
medical  testimony. 

My  experience  has  since  taught  me  that  cirrhosis  with  contraction 
of  the  liver  is  at  least  as  rare  an  affection  in  drunkards  as  it  is  in 
"teetotalers,"  and  that  the  traditional  "hobnail"  or  "gin-drinker's" 
liver  is  not  diagnostic  at  all,  while  the  large,  fatty  liver  is  one  of  the 
most  prominent  signs  of  alcoholism.  The  facts  are  that  in  250 
drunkards  I  found  the  enlarged,  fatty  liver  220  times,  and  the  con- 
tracted, cirrhotic  liver  but  6  times. 

Often,  when  a  di'unkard  falls  dead  on  any  occasion,  a  cry  of  murder 
is  raised,  especially  when  bruises  are  found  upon  the  body.  It  is 
here  that  a  familiarity  with  the  post-mortem  appearances  of  fatal 
alcoholism  is  particularly  necessary,  and  nowhere  can  ignorance  on 
the  part  of  the  examiner  do  more  harm  than  here. 

The  constant  occui'rence  of  the  ^^ pig-backed"  or  alcoholic  kidney 
in  hard  drinkers  who  perished  from  their  drinking,  and  the  rarity  of 
kidneys  of  such  character  in  those  who  are  not  confirmed  drunkards, 
induced  me  to  regard  the  condition  of  the  kidneys  as  a  valuable  sign 
in  post-mortem  diagnosis ;  and  next  to  the  presence  of  alcohol  in  the 
stomach,  they  afford,  together  with  the  large,  fatty  liver,  the  most 
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valuable  proof  that  alcohol  was  operative  or  had  contributed  in  pro- 
ducing death. 

The  "pig-backed"  or  alcoholic  kidney,  while  a  valuable  diagnostic 
sign  of  the  effects  of  the  prolonged  abuse  of  alcohol,  may  not  show 
itself  in  persons  who  have  been  but  moderately  addicted  to  the  use  of 
alcohol,  and  in  such  case,  to  alcoholism  should  not  be  assigned  the 
cause  of  death. 


A  CASE  OF  HODGKIN'S  DISEASE. 


By  F.  FORCHHEIMEK,  M.D., 

CINCINNATI,    OHIO. 


Floeex^ce  E.,  aged  twelve  years,  was  admitted  to  the  Home  for  Sick  Chil- 
dren, May  25,  1885.  The  history  states  that  for  several  years  she  had  been 
suffering,  off  and  on,  from  an  eruption  upon  the  head,  and  that  about  six 
months  ago  there  was  noticed  a  swelling  on  the  right  side  of  her  neck. 
This  swelling  was  the  size  of  a  walnut  when  first  noticed,  and  had  steadily 
increased.  Otherwise  she  has  been  perfectly  well,  having  had  only  the  ordi- 
nary children's  diseases — measles  and  whooping-cough — her  infancy  passing 
without  any  diseases  worth  mentioning.  The  family  history  is  negative ;  she 
was  brought  by  her  grandmother,  who  disclaimed  phthisis  on  either  side  of 
her  parents'  families ;  her  mother,  however,  is  an  epileptic. 

Upon  examination,  the  child  had  a  healthy  complexion  and  good  color. 
On  her  scalp  was  found  an  eczema  mardidans,  extending  over  her  fore- 
head. The  posterior  cervical  lymphatics,  as  well  as  the  anterior  chain,  were 
enlarged,  and  opposite  the  thymoid  cartilage,  on  the  right  side,  was  found  a 
tumor,  giving  to  the  whole  neck  a  circumference  of  thirteen  and  a  quarter 
inches  at  that  point.  This  tumor  was  soft,  semifluctuating,  painless,  and 
not  adherent  to  the  tissues,  either  above  or  below.  It  was  stated  that  she 
had  never  suffered  pain  in  the  swelling. 

All  other  lymphatics  were  normal  in  size;  there  was  no  enlargement  of  the 
epitrochlear,  or  of  the  inguinal  glands.  The  mucous  membrane  of  the  con- 
junctivae and  of  the  mouth  was  normal ;  the  tongue  was  not  coated,  and  no 
changes  were  noticeable  in  the  pharynx.  The  thoracic  and  abdominal  viscera 
all  seemed  to  be  in  a  healthy  condition.  Temperature  and  pulse  were  normal, 
digestion  and  appetite  good,  and  the  child  apparently  so  little  sick  that,  for 
the  sake  of  diversion,  she  was  allowed  to  act  as  doorkeeper.  The  child  then 
seemed  in  perfect  health,  with  the  exception  of  her  deformed  neck  and  her 
eczema  capitis. 

The  gland  on  the  right  side  was  altogether  out  of  proportion  to  the  inten- 
sity and  extent  of  the  skin  disease,  but  the  behavior  of  lymphatics  in  children 
is  such  that  no  law  can  be  established  in  this  respect.  The  eczema  and  the 
hypertrophied  gland  were  looked  upon  as  cause  and  effect,  and  the  treatment 
was  begun  upon  this  basis.  The  eczema  was  treated  locally,  according  to  the 
method  of  Hebra,  and  calcium  sulphide  given  in  full  doses.  After  two  weeks 
of  this  treatment,  the  neck  seemed  to  be  diminishing  in  size,  the  measurement 
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showing  twelve  and  a  half  inches  in  circumference,  and  the  eczema  was 
reduced  to  the  stage  of  eczema  rubrum. 

After  the  third  week  of  treatment,  however,  there  came  a  sudden  increase 
in  the  size  of  the  glands  (one  and  a  quarter  inches  in  circumference),  and  fluc- 
tuation was  so  distinct  that  an  aspirator  needle  was  introduced,  with  a  com- 
pletely negative  result.  The  calcium  sulphide  was  now  increased  to  gr.  j, 
three  times  daily,  and  the  local  treatment  continued. 

The  condition  remained  unchanged ;  the  child  going  about  her  vocation 
until  July  22d,  when  a  small  abscess  began  to  form  upon  the  palmar  aspect 
of  the  ball  of  the  thumb.  In  a  few  days  this  was  opened,  and  the  pus  exam- 
ined, but  nothing  was  found. 

The  calcium  sulphide,  not  having  produced  any  marked  change  after  three 
months  of  continued  trial,  was  abandoned,  and  large  doses  of  Fowler's  solution 
substituted. 

On  the  21st  of  August  the  child  complained  of  pain  in  her  neck;  examina- 
tion showed  that  the  skin  was  somewhat  reddened,  and  the  tumor  more  tense 
and  decidedly  larger.  Whereupon,  in  the  hope  of  causing  suppuration,  poul- 
tices were  ordered,  which  were  continued  six  weeks,  by  advice  of  the  surgeon 
in  charge. 

About  this  time  all  the  dressings  were  removed  from  the  head,  as  the 
eczema  was  cured ;  but  the  condition  about  the  neck  remained  practically 
unchanged,  and  all  hope  of  a  termination  of  the  enlargement  by  sujipuration 
was  given  up.  The  tumor  was  now  strapped  with  adhesive  plaster,  with  the 
satisfactory  result  of  very  considerably  reducing  its  size,  the  circumference  of 
the  neck  decreasing  two  inches  in  two  months. 

On  the  10th  of  December  the  child  complained  of  a  very  violent  pain  in 
the  fifth,  right  intercostal  space,  which  called  for  a  more  accurate  examina- 
tion. The  develoi^ments  since  the  first  examination  were  as  follows :  The 
glands  of  the  right  axilla  were  decidedly  enlarged,  and  over  the  right  ajjex  of 
the  lung  there  was  found  a  slight  change  i-n  the  percussion  note,  tympa- 
nitic ;  and  auscultation  revealed  prolonged  and  indistinct  distant  bronchial 
breathing.  The  free  border  of  the  spleen  could  now  be  felt  beyond  the  free 
border  of  the  ribs.  A  few  days  after  the  examination,  a  characteristic  herpes 
zoster  was  developed  over  the  region  where  the  pain  was  complained  of,  which 
ran  its  course,  and  the  patient  got  out  of  bed  apparently  well,  but  more 
listless  than  before.  She  regained  her  spirits,  however,  and  was  seemingly  in 
excellent  condition. 

On  the  25th  of  January,  1886,  six  weeks  after  the  examination,  the  axillary 
glands  having  enlarged  very  much  meanwhile,  were  aspirated,  and  a  small 
quantity  of  fluid  drawn  ofl",  which  was  filled  with  small,  indifferent  cells  under 
the  microscope.  The  spleen,  also,  had  continued  to  enlarge,  and  percussion 
showed  that  the  liver  was  increased  in  size. 

The  whole  aspect  of  the  child  was  changed ;  she  no  longer  took  pleasure  in 
opening  the  door;  she  spent  most  of  her  time  on  the  bed  or  in  a  chair;  her 
appetite  was  diminished;  she  became  anaemic,  and  after  the  14th  of  February 
she  did  not  leave  her  bed. 
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On  this  date  a  febrile  movement  began,  which  lasted  until  the  16th  of 
March — i.  e.,  about  four  weeks,  during  which  time  the  temperature  ranged 
between  99°  F.  minimum,  and  102^°  F.  maximum.  The  pulse  began  to  grow 
weaker,  and  more  rapid.  Over  the  second  left  intercostal  space  a  soft  systolic 
bruit  was  heard,  which  became  very  much  more  marked  during  the  subse- 
quent course  of  the  disease. 

The  blood  was  now  examined,  and  found  less  red  than  normal ;  it  seemed 
more  fluid,  and,  upon  microscoi^ic  examination,  the  number  of  red  corpuscles 
was  shown  to  be  diminished  about  one-third ;  they  did  not  form  rouleaux ; 
there  were  no  crenate  forms,  and  it  was  almost  impossible  to  cause  them  to 
divide  by  pressure  upon  the  cover.  The  white  corpuscles  were  not  increased 
in  number,  and  no  change  could  be  detected  in  their  physiological  properties. 

Two  days  after  the  beginning  of  the  fever  the  patient  had  her  first  attack 
of  vomiting ;  everything  was  rejected  by  the  stomach,  but  the  nausea  was 
controlled  after  eighteen  hours.  The  digestive  organs  remained  in  good  con- 
dition for  two  days,  when  she  was  attacked  with  diarrhoea  for  the  first  time, 
with  large  watery  stools.  The  attack  yielded  to  the  internal  use  of  tannate  of 
quinia  (with  opium,  it  is  true),  but  from  that  time  forth  diarrhoea  formed  a 
feature  of  the  disease. 

The  urine,  which  had  been  frequently  examined,  now  showed  the  character- 
istics of  a  fever  urine,  but  no  albumen  or  globulin  was  detected  at  any  time. 
An  ophthalmoscopic  examination  gave  negative  results,  except  as  to  extreme 
pallor  of  the  disks. 

The  patient  remained  in  this  condition,  losing  strength  ;  the  glands  growing 
larger ;  intercurrent  attacks  of  bronchitis  developing ;  the  enlargement  of  the 
spleen  and  liver  became  more  marked,  and  her  skin  assumed  an  almost  waxy 
hue. 

The  condition  of  the  blood  now  changed  very  rapidly.  In  the  course  of 
twenty  days  about  one-half  the  normal  number  of  red  corpuscles  were  present, 
and  the  ratio  of  the  white  to  the  red  was  one  to  one  hundred. 

On  the  16th  of  March,  1886,  the  j^atient  had  an  attack  of  vomiting,  her 
pulse  became  slow  (varying  from  60  to  70,  it  having  been  from  110-120  here- 
tofore), it  was  weaker,  and  the  respiration  became  sighing.  Thinking  that 
the  tumor  in  the  neck  might  be  pressing  on  the  pneumogastric  nerve,  the 
tumor  was  strapped,  so  as  to  lift  it  away  from  the  latter,  and  it  was  very  grati- 
fying to  find  the  pulse  come  to  its  normal  condition  within  a  few  hours.  The 
temperature  was  not  affected ;  it  ranged  from  normal  to  99°  F.,  sometimes 
subnormal,  as  low  as  96.4°  F.,  until  April  17th.  One  other  attack  of  like 
nature  was  observed  during  the  course  of  the  disease,  and  was  remedied  in  the 
same  way. 

The  spleen  was  now  becoming  harder  as  well  as  larger,  and  in  its  substance 
two  round,  smooth  tumors  could  be  discovered;  the  surface  of  the  organ  itself 
being  covered  with  smaller  elevations.  These  could  be  easily  felt  on  account 
of  the  rapid  and  extreme  emaciation  which  was  setting  in. 

On  the  17th  of  April  transfusion  was  resorted  to,  the  operation  being  per- 
formed by  the  surgical  assistant,  Dr.  H.  L.  Taylor.    Two  ounces  of  defibri- 
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nated  blood  were  taken  from  a  healthy  adult  and  inserted  into  the  arm  of  the 
patient.  The  temperature  rose  to  101°  F.,  which  was  the  maximum  for  the 
last  week  of  her  life,  the  minimum  being  99°  F. 

OEdema  (by  gravity)  of  that  side  upon  which  she  laid  the  greater  part  of 
the  time  had  been  gradually  developing,  and  now  a  slight  eflusion  into  the 
peritoneal  cavity  took  place.  Growing  weaker  and  weaker,  the  diarrhcea  and 
vomiting  became  more  uncontrollable,  and  patient  finally  died  on  the  25th  of 
April. 

An  autopsy  was  made  eight  hours  after  death  by  the  pathologist  of  the  insti- 
tution, Dr.  E.  W.  Walker,  who  has  kindly  furnished  me  with  the  following 
condensed  report : 

The  body  was  that  of  a  girl,  thirteen  years  of  age ;  post-mortem  rigidity 
absent ;  the  body  very  poorly  nourished.  The  skin  had  a  peculiarly 
waxy  look,  showing  the  marked  anaemia  of  the  girl.  Marked  oedema  was 
present  in  both  legs.  On  the  right  side  of  the  neck  the  Avhole  chain  of  deep 
lymjjhatic  glands  was  greatly  enlarged.  The  glands  in  the  right  axilla  were 
also  enlarged,  as  well  as  those  in  the  groin.  Post-mortem  discoloration  of  the 
dependent  portions  of  the  body  was  entirely  absent. 

Examination  of  the  thorax  showed  the  following  conditions  present:  The 
muscular  coverings  of  the  chest  were  very  anaemic,  of  a  peculiar  grayish  color, 
and  very  much  softened.  On  opening  the  thoracic  cavity  both  lungs  were 
found  adherent  at  their  apices.  In  the  right  lung  were  found  two  small 
caseous  nodules,  about  the  size  of  a  split  pea.  Covering  the  jjleura  of  both 
lungs  Avas  found  a  small  amount  of  recent  lymph. 

The  pleural  cavity  contained  a  small  quantity  of  serous  fluid,  having  floc- 
culi  of  lymph  floating  in  it.     The  bronchial  glands  were  greatly  enlarged. 

The  muscular  Avails  of  the  heart  were  very  flabby  and  pale.  There  was  a 
large  quantity  of  serous  fluid  in  the  pericardial  sac.  A  large  amount  of  pale, 
straw-colored  fluid  was  found  in  the  i)eritoneal  cavity. 

The  liver  was  pale  and  much  enlarged.  On  section,  the  large  venous 
sinuses  were  found  filled  with  white  blood-clots,  and  a  large  amount  of  fat  was 
deposited  in  the  interlobular  spaces.  No  evidence  of  amyloid  degeneration. 
The  intestines  were  moderately  anaemic.  Between  the  layers  of  the  great 
omentum  was  found  a  blood-clot,  about  the  size  of  a  small  orange.  The  vessel 
from  which  the  hemorrhage  occurred  could  not  be  detected. 

The  mucous  membrane  of  the  stomach  was  very  pale,  and  covered  with  a 
thick  tenacious  mucus. 

The  mesenteric  glands  were  largely  hypertroidiied. 

The  spleen  was  much  enlarged,  and  scattered  through  it  were  a  large 
number  of  nodules,  varying  in  size  from  a  split  pea  to  a  hickory-nut.  These 
nodules  were  firm,  and  had  surrounding  them  a  firm,  thick  capsule. 

The  kidneys  showed    increase  in  the  cortical  substance,  and  were  very 
antcmic.     The  right  kidney  was  double  the  size  of  the  left  one. 
The  retroperitoneal  glands  were  enlarged. 

All  the  other  organs  in  the  peritoneal  cavity  were  very  anaemic.  The  brain 
was  not  examined. 
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Microscopic  examination  of  the  tumors  showed  that  they  were  malignant 
lymphata  of  the  soft  variety  (Billroth). 

Hodgkin's  disease  is  of  sufficient  rarity  to  make  each  case  observed 
an  object  of  some  interest.  The  case  recorded  above  seems  to  me  to 
present  some  features  worthy  of  especial  mention.  To  begin  with,  it 
seems  almost  impossible  to  avoid  the  suspicion  that  the  disease  started 
as  a  purely  local  one — an  eczema  of  the  scalp  and  fixce,  which  caused 
enlargement  of  the  glands  of  the  neck.  It  Avill  be  seen  from  the  his- 
tory, that  it  was  almost  eight  months  from  the  time  of  the  patient's 
admission  to  the  hospital  before  any  general  symptoms  began  to 
develop. 

During  all  this  time,  and  for  years  before,  the  child  had  been  treated 
for  an  ordinary  eczema,  which,  as  is  frequently  the  case,  got  well  and 
then  relapsed,  is  accompanied  by  more  or  less  swelling  of  the  glands, 
and  may  lead  to  very  serious  results  to  the  general  system,  by  way  of 
lymphatic  complications. 

The  etiology  of  this  disease  has  not  been  cleared  up  by  modern 
investigations.  Ths  one  which  seems  nearest  at  hand,  a  local  irrita- 
tion, producing  irritative  changes  and  degeneration  in  the  glands, 
seems  to  have  been  observed  in  the  fewest  number  of  cases  (Birch- 
Hirschfeld,  Gowers).  Syphilis,  which  causes  an  almost  universal 
implication  of  the  lymphatics,  furnishes  a  very  small  number  of  cases — 
so  small  as  to  force  one  to  the  conclusion  that  the  occurrence  of  both 
diseases  in  the  same  subject  is  a  coincidence. 

In  regard  to  the  course  of  the  case  in  question,  it  will  be  seen  that, 
like  some  others  on  record,  it  behaved  like  a  benign  enlargement  of 
the  glands,  and  then  led  to  the  death  of  the  patient. 

One  other  point  of  interest  in  the  case  was  the  eifect  of  irritation 
produced  by  pressure  on  the  vagus.  By  reference  to  the  brief  narra- 
tive, it  will  be  seen  that  the  pulse  became  very  slow  and  feeble  several 
times  during  the  progress  of  the  case,  and  that  this  was  relieved  by 
taking  oif  pressure,  by  strapping  the  tumor  in  such  a  manner  as  to 
draw  it  away  from  the  supposed  place  of  irritation.  It  was  very  grati- 
fying to  be  able  to  verify  a  most  simple  vivisection  experiment  upon 
the  human  being,  although  Czerny  had,  upon  himself,  established  the 
inhibitory  eft'ect  of  the  vagus  upon  the  heart. 
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PANCREATIC  HEMORRHAGE  AND  SUDDEN  DEATH. 


By  F.  W.  draper,  M.D., 

BOSTON. 


Safe  in  its  secluded  anatomical  position,  the  pancreas  rarely 
challenges  attention  as  an  organ  of  clinical  or  pathological  interest. 
When  compared  with  its  neighbors  among  the  abdominal  viscera,  it 
is  content  to  hold  a  modest  secondary  rank.  Ordinarily  it  eludes  the 
touch  of  the  clinical  observer's  fingers,  and  it  is  too  often  neglected 
by  the  pathologist's  eye  and  scalpel.  The  liver,  the  kidneys,  the 
stomach,  the  intestines,  and  preeminently  the  uterus  have  abundant 
reasons  for  regarding  their  unobtx'usive  racemose  associate  as  of  slight 
relative  consequence,  if  volumes  and  pamphlets  and  other  medical 
writings  can  count  as  proof. 

But  although  the  pancreas  does  not  pretend  to  merit  distinguished 
attentions,  or  push  itself  into  notice  like  the  womb  or  the  liver, 
although  it  does  not  enter  into  the  title  of  thick  volumes  devoted  to 
its  study,  it  occasionally  becomes  the  subject  of  clinical  curiosity. 
Its  privacy  is  invaded  by  neoplastic  intruders  or  by  the  assaults  of 
inflammation,  and  it  is  then  that  its  right  to  be  is  demonstrated  by 
the  digestive  disturbances  which  its  impaired  functions  entail.  Paren- 
chymatous and  interstitial  fatty  changes,  purulent  and  fibrous  pro- 
cesses of  inflammatory  origin  both  acute  and  chronic,  alterations  due 
to  syphilis  and  the  presence  of  tumors,  gummatous,  tuberculous  or  car- 
cinomatous (especially  the  last),  amyloid  degeneration  and  affections 
of  the  excretory  ducts,  retention  cysts,  either  inflammatory  or  cal- 
culous; these  comprise  the  short  list  of  diseases  of  the  pancreas 
which  modern  pathology  recognizes.  How  obscure  and  rare  these 
affections  are,  the  brief  space  devoted  to  tliem  in  the  standard  works 
of  our  best  writers  gives  ample  proof.     Their  diagnosis,  except  at 
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the  autopsy,  and.  their  treatment,  are  opjjrohria  medicince,  as  all 
clinical  masters  admit. 

But  it  is  not  with  these  truly  recondite  diseases  that  this  note  is 
concerned.  The  purpose  of  this  brief  paper  is  to  illustrate  a  rare 
accident  to  which  the  pancreas  is  liable,  and  to  place  on  record  some 
observations  relating  to  an  unusual  cause  of  sudden  death  in  which 
this  hidden  organ  plays  an  important  part.  It  is  but  recently  that 
attention  has  been  called  to  the  fact  that  hemorrhage  within  and 
around  the  pancreas  quickly  eventuates  in  many  cases  in  the  death  of 
the  patient,  the  fatal  issue  resulting  either  immediately  after  an 
interval  to  be  measured  by  minutes,  or  secondarily,  after  a  few  days. 
It  is  for  the  purpose  of  adding  some  new  examples  of  the  former  of 
these  two  classes,  the  relation  of  pancreatic  hemorrhage  to  sudden 
death,  that  these  notes  are  offered.  They  are  intended  as  additions 
to  the  brief  list  already  on  record,  and  as  a  response  to  the  sugges- 
tion of  Friedreich,  who,  commenting  on  Zenker's  observations,  writes : 
"  Cases  such  as  those  related  by  Zenker  merit  great  attention,  and  it 
must  be  an  object  with  future  workers  to  increase  the  statistical 
material  by  the  addition  of  fresh  cases."  ^ 

A  single  word  is  proper  here  relative  to  the  instances  of  sudden 
death  which  are  described.  They  are  cases  of  persons  found  dead 
under  circumstances  requiring  a  medico-legal  investigation.  Under 
the  system  of  inquests  at  present  and  for  the  past  nine  years  in  suc- 
cessful operation  in  Massachusetts,  sudden  and  violent  deaths  become 
the  subject  of  inquiry  in  a  manner  greatly  in  contrast  with  the  anti- 
quated and  objectionable  method  of  inquest  by  the  coroner  and  his 
jury.  Instead  of  the  inverted  and  dilatory  plan  which  first  summons 
a  coroner  in  a  case  of  violent  or  sudden  death,  and  leaves  to  his  often 
clumsy  judgment  the  question  of  an  autopsy  and  who  shall  make  it 
for  determining  the  cause  of  death,  the  Massachusetts  law  places  the 
case  at  once  in  the  hands  of  a  medical  man  commissioned  by  the 
State,  and  directs  him  to  ascertain  the  cause  and  manner  of  the 
death,  by  autopsy  if  he  deems  it  necessary,  and  to  report  the  results 
of  his  examination  to  the  proper  judicial  officer  if  he  is  of  the  opinion 
that  the  death  resulted  from  the  act  or  neglect  of  some  person  other 
than  the  deceased.  An  inquest  then  follows,  the  evidence  being 
taken  and  properly  sifted  by  a  judge  fully  competent  for  such  a  duty, 

1  Zioiiissen's  f'yclopeediu  of  Medicine,  vol.  viii.  p.  C24. 
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and  the  entire  investigation  becomes  in  this  way,  in  fact  and  in  name, 
a  truly  medico-legal  one,  its  different  stages  following  in  natural  con- 
secutive order.  It  thus  happens  that  many  sudden  and  mysterious 
deaths  which  are  accounted  for  usually  under  the  familiar  and  con- 
venient formula  of  "  heart  disease,"  receive  a  truer  and  more  scien- 
tific interpretation  under  a  system  which  favors  or  requires  well- 
ordered  post-mortem  examinations,  and  it  was  in  this  way  that  the 
writer,  holding  a  commission  as  a  medical  examiner,  came  upon  what 
may  seem  an  unusual  number  of  rare  cases  which  he  now  places  on 
record. 

Case  I. — Humphrey  L.,  aged  forty-five,  a  strong  and  rugged  laboring  man, 
lived  alone  in  two  rooms  upon  the  ground  floor  of  a  tenement  house.  He 
was  found  dead  in  his  front  room  late  in  the  afternoon  of  Monday,  October 
20,  1884.  He  had  not  been  seen  during  that  day  or  the  previous  day 
(Sunday),  but  he  was  at  work  all  day  Saturday,  and  in  the  evening  of  that 
day  appeared  in  his  usual  robust  condition  of  health.  He  was  not  intem- 
perate in  the  use  of  alcohol,  and  indulged  to  inebriety  at  long  intervals  only. 

When  discovered,  his  dead  body,  fully  clothed,  was  in  a  sitting  attitude  in 
a  chair,  the  hands  resting  naturally  on  the  knees  and  the  head  dropped 
forward  upon  the  breast.  He  had  the  posture  and  appearance  of  one  asleep 
in  a  chair.  The  condition  of  the  room  gave  no  indication  of  illness  or 
distress  on  the  part  of  its  occupant  before  his  death ;  there  was  no  vomitus 
or  sign  of  an  attempt  to  prepare  or  to  take  domestic  or  other  remedies. 
AVhen  and  in  what  manner  death  claimed  its  victim  could  only  be  guessed ; 
the  body  was  cold,  and  cadaveric  rigidity  was  developed  to  an  extreme 
degree.  The  only  suggestion  which  the  surroundings  otlered  upon  the  matter 
of  the  time  of  death  was  the  fact  that  the  bed-clothing  was  turned  down 
away  from  the  pillow,  the  natural  act  of  one  about  to  get  into  bed. 

The  autopsy  was  made  twenty  hours  after  the  discovery  of  the  body. 
Rigidity  continued  in  its  fullest  degree.  There  was  moderate  cadaveric 
lividity  of  the  skin  of  the  lower  part  of  the  back,  the  thighs,  and  the  legs. 
The  lips  and  left  ear  were  of  a  violet  color.  The  tongue  was  in  normal 
position.  The  corneie  were  bright ;  the  pupils  measured  three  millimetres  in 
diameter.  The  body  presented  no  marks  of  violence,  but  was  that  of  an 
exceptionally  strong  and  muscular  man,  with  little  adipose. 

The  heart  was  normal  in  every  particular.  The  blood  was  dark  in  color 
and  almost  wholly  fluid,  only  a  few  soft,  dark  clots  appearing.  The  right 
auricle  and  ventricle  were  moderately  filled,  but  not  distended  ;  the  left  ven- 
tricle was  contracted  and  empty.  The  lungs  were  somewhat  emphysematous. 
Quite  general,  firm  i)leuritie  adhesions  had  obliterated  the  right  pleural  cavity. 
There  was  moderate  gravitation  injection  of  the  lower  parts  of  both  lungs, 
with  some  oedema  of  the  right  lower  lobe.  The  spleen,  kidneys,  and  liver 
showed  nothing  notcAVorthy  beyond  a  very  moderate  degree  of  injection. 
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The  stomach  contained  a  little  less  than  a  pint  of  thin,  gruel-like  material, 
having  the  gross  appearances  of  oatmeal  and  milk  recently  ingested.  The 
gastric  mucous  membrane  was  of  a  dull  brown  color  at  the  fundus  of  the 
organ,  especially  marked  at  the  summits  of  the  rugae,  elsewhere  it  was 
normal.     There  was  no  odor  of  alcoholic  liquor. 

When  the  stomach  and  intestines  were  turned  aside,  before  any  of  the 
abdominal  organs  were  opened  or  disturbed,  the  region  of  the  pancreas 
showed  beneath  the  peritoneum  the  dull  red  color  of  extravasated  blood  in 
the  subperitoneal  tissues,  extending  over  a  space  a  hand's  breadth  in  diameter. 
Upon  section  of  this  area  and  exposure  of  the  pancreas  it  was  found  that  the 
organ  lay  in  a  mass  of  effused  blood,  and  was  itself  infiltrated  with  blood 
throughout  its  extent,  but  more  especially  in  its  outer  half  toward  the  tail, 
while  the  outer  third  was  not  only  deeply  stained  with  blood,  but  was 
softened  to  a  marked  degree.  The  splenic  artery  was  very  tortuous  and  some- 
what enlarged. 

The  intestines  were  normal  in  appearance,  and  contained  normal  fecal 
matter.    The  brain  gave  no  appearance  of  disease  or  of  abnormal  blood-supply. 

Case  II. — Mary  E.  H.,  aged  forty-four,  was  found  dead  in  her  bed  at 
noon,  November  3d.  She  lived  in  wretched  squalor  in  an  attic,  getting  a 
scanty  income  as  a  charwoman.  She  drank  beer  every  day,  her  neighbors 
said,  but  was  rarely  intoxicated.  She  was  seen  at  six  p.m.  the  day  before 
her  death,  and  was  apparently  in  perfect  health.  She  went  to  bed  with  her 
boy,  a  lad  of  about  ten  years ;  the  latter  stated  that  nothing  occurred  in  the 
night  out  of  the  usual  course.  The  woman  got  up  in  the  morning  and 
dressed  herself;  presently  she  complained  a  little  of  her  head,  and  soon  went 
to  bed  without  undressing.  The  boy  went  to  school  and  on  his  return  home 
found  that  his  mother  had  died  in  his  absence,  and  was  lying  where  he  had 
left  her.  Just  when  and  under  what  circumstances  the  woman  died,  no  one 
knew.  She  made  no  complaint  to  her  neighbors,  and  her  statement  to  her 
boy  that  her  head  felt  badly  was  the  only  suggestion  that  she  was  in  any  way 
ill.  I  saw  her  dead  body  at  2.20  p.m.,  and  rigor  mortis  was  then  fully  estab- 
lished and  the  face  showed  marked  lividity. 

The  autopsy  was  made  twenty-four  hours  later.  Post-mortem  rigidity  was 
as  pronounced  as  at  the  first  inspection,  and  the  face,  lips,  tongue,  and  neck 
were  livid.  The  tongue  protruded  as  far  as,  but  not  outside,  the  lips.  The 
pupils  were  small.  The  body  was  emaciated.  The  heart  was  normal  in 
structure.  It  contained  dark  clotted  blood,  the  amount  in  the  right  cavities 
being  relatively  large.  The  lungs  were  much  reddened  in  the  dependent 
parts,  but  were  of  natural  appearance  in  front  and  superiorly.  They  were 
crepitant  everywhere.  In  the  depressions  of  the  peritoneal  cavity  about 
eight  fluidounces  of  thin,  red  fluid  were  found ;  there  was  no  other  sign  of 
hemorrhage  within  tlie  ])eritoncum.  The  spleen  was  soft  and  deeply  red- 
dened. The  kidneys  were  normal.  Tlie  liver  was  healthy.  The  stomach 
was  reddened  somewhat  at  its  cardiac  end,  but  in  other  respects  was  normal 
in  appearance.    Tlie  intestines  presented  nothing  abnormal ;  the  mucosa  was 
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pale.  The  colon  and  rectum  contained  normal  feces.  The  pancreas  was 
infiltrated  with  blood  throughout  its  extent,  most  markedly  at  its  splenic 
end.  There  was  a  moderate  amount  of  blood  effused  in  the  retroperitoneal 
connective  tissue.  The  organ  itself  showed  nothing  remarkable  on  section, 
beyond  the  hemorrhagic  infidtration  above  noted.  Its  size  was  not  increased. 
The  womb  Avas  healthy.  The  ovaries  were  atrophied.  The  vessels  of  the 
scalp,  skull,  and  dura  were  injected.  There  was  very  moderate  injection  of 
the  pia.  The  brain  showed  no  change,  in  its  gross  appearances,  from  the 
healthy  condition. 

Case  III. — Catharine  F.,  aged  twenty-six,  had  many  quarrels  with  her 
husband  on  account  of  her  intemperate  habits.  A  week  before  her  death,  she 
came  home  one  night  fully  intoxicated.  Her  neighbors  heard  the  usual 
family  dispute,  but  did  not  interfere  to  check  it.  Her  husband  stated  that 
he  put  her  to  bed,  but  denied  the  use  of  any  violence.  Next  day,  he  left  her, 
and  did  not  see  her  again  until  just  before  she  died.  During  the  week  fol- 
lowing the  separation,  Catharine  stayed  with  friends  who  lived  at  some 
distance  from  her  home ;  she  complained  to  them  of  the  abuse  which,  she 
stated,  she  had  received  from  her  husband,  and  especially  accused  him  of 
kicking  her  in  the  abdomen,  in  proof  of  which  accusation  she  showed  an 
ecchyraosis  near  the  umbilicus.  She  seemed  none  the  worse  for  the  alleged 
assault,  however,  and  went  out  repeatedly  during  the  week  in  apparently 
her  usual  health.  She  was  not  intoxicated  at  any  time  in  this  interval. 
She  was  seen  walking  on  the  street  the  night  before  the  symptoms  developed 
which  preceded  her  death.  Twenty-four  hours  before  she  died,  she  went  to 
bed,  complaining  of  great  pain  in  her  abdomen.  There  was  no  vomiting ; 
she  "spit  up  some  blood."  The  abdominal  pain  was  relieved  by  brisk 
rubbing  over  its  seat.  Fourteen  hours  after  the  onset  of  the  illness,  a 
physician  was  called,  who  found  the  woman  pulseless,  with  a  pale,  cold  skin, 
covered  with  clammy  perspiration.  Her  mind  was  clear.  She  complained 
of  the  abdominal  pain  and  of  intense  thirst.  A  hypodermic  injection  of 
morphia  afforded  partial  and  transitory  relief,  but  the  complaints  of  pain  in 
the  abdomen  continued  until  death,  the  day  after  the  seizure.  Her  reiterated 
charges  of  her  husband's  violence  led  to  his  arrest  and  to  a  medico-legal 
investigation  of  the  case. 

The  autopsy  was  made  twenty-four  hours  after  death.  The  body,  which 
was  very  fat,  had  been  in  an  ice-box ;  there  was  no  sign  of  decomposition. 
There  was  a  slight  degree  of  rigor  mortis  and  moderate  lividity  of  the 
depending  parts.  The  lids  of  both  eyes  showed  the  changing  colors  of  a 
retrograding  ecchymosis.  There  was  a  faint  bruise-discoloration  on  the  outer 
side  of  the  left  shoulder,  and  another,  an  inch  and  three-quarters  in  diameter, 
three  inches  to  the  left  of  the  umbilicus ;  the  color  of  the  latter  ecchymosis 
was  a  dull  brownish-red,  and  it  was  evidently  several  days  old.  The  heart 
was  normal,  and  the  blood  was  not  noteworthy.  Both  lungs  were  overfilled 
with  blood,  but  were  crepitant  in  every  part.  The  bronchial  mucous  mem- 
brane was  deeply  reddened,  and  the  trachea  and  bronchi  contained  frothy 
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blood.  In  the  abdominal  cavity  were  twenty-two  fluidounces  of  tbin  red  fluid. 
Beneath  the  peritoneum  of  the  mesentery  ;  in  the  entire  region  behind  and 
below  the  stomach ;  between  the  stomach  and  the  colon,  and  the  liver  and 
the  colon ;  also,  along  the  right  flank  behind  the  ascending  colon  and  over 
the  right  kidney,  the  subperitoneal  tissues  were  fully  infiltrated  with  blood. 

The  pancreas  was  completely  filled  with  efliised  blood  throughout  its  extent, 
but  the  change  was  especially  marked  in  its  middle  part  and  at  its  tail.  The 
organ  presented  a  sodden,  soft,  and  slimy  appearance,  its  structure  being 
greatly  obscured  in  the  dark,  bloody  extravasation.  Its  volume  was  increased, 
and  its  middle  part  was  so  soft  as  apparently  to  be  ready  to  break  down  upon 
the  slightest  roughness  in  handling.  There  was  no  sign  of  peritonitis.  The 
bruise  on  the  surface  of  the  abdomen  was  found  to  be  superficial.  The 
spleen  was  normal.  The  kidneys  were  pale,  of  normal  size,  with  free  cap- 
sules. The  liver  presented  the  gross  appearances  of  fatty  changes ;  its  weight 
was  five  pounds  and  ten  ounces;  its  edges  were  round;  on  section,  the  edges 
of  the  incision  were  markedly  everted,  and  a  smear  of  fat  was  left  on  the 
knife-blade.  The  stomach,  intestines,  pelvic  viscera,  and  brain  and  its  mem- 
branes were  normal. 

Case  IV. — James  P.  S.,  aged  fifty-five  years,  a  pressman  in  a  wholesale 
clothing  house,  was  found  dead  on  the  floor  of  his  bedroom.  He  was  a  man 
of  exemplary  habits  and  unstained  reputation,  taking  an  active  interest  in 
social  and  religious  affairs.  He  went  to  his  work  as  usual  in  the  morning  ot 
the  day  of  his  death.  At  about  ten  o'clock  on  that  morning,  he  complained 
of  "  cramps,"  which  w'ere  so  severe  as  to  oblige  him  to  desist  from  his  work 
and  to  lie  down  ;  presently  he  left  the  store,  saying  that  he  would  go  home. 
No  one  saw  him  enter  his  house  or  go  to  his  room ;  but  between  six  and 
half-past  six  that  evening,  a  friend  called  to  see  him  and  found  him  lying 
dead  on  the  floor  of  his  chamber.  The  carpet  was  wet  all  about  him,  and  an 
empty  tin  dipper  lay  by  his  knees.  His  oil-stove  was  alight  on  the  table,  and 
a  teacup  containing  extract  of  ginger,  with  water  and  sugar,  was  beside  it. 
The  body  lay  on  its  left  side ;  it  was  cold  when  found,  and  rigor  mortis  was 
fully  developed. 

The  autopsy  was  made  at  ten  o'clock  in  the  morning  following  the  death. 
Cadaveric  rigidity  was  fully  developed,  and  there  was  marked  lividity  of  the 
back  and  shoulders  and  sides  of  the  neck.  The  outer  side  of  the  left  leg  Avas 
vesicated  from  the  knee  to  the  ankle,  the  cuticle  being  denuded  in  large 
patches.  The  heart  was  normal;  the  blood  was  equally  distributed  in  its 
cavities.  Both  lungs  were  injected  posteriorly  and  inforiorly,  the  left  rather 
more  than  the  right  (post-mortem  position).  When  the  stomach  and  liver 
were  lifted,  the  tissues  outside  the  peritoneum,  at  each  side  oi'  the  pancreas, 
were  seen  to  be  filled  with  blood.  The  pancreas  itself  was  larger  than  normal, 
and  the  entire  organ  was  uniformly  infiltrated,  from  its  head  to  its  tail,  with 
recently  effused  blood;  the  hemorrhage  was  most  marked  in  the  central  parts. 
The  extravasation  extended  about  two  inches  to  either  side  of  the  pancreas 
into  the  surrounding  tissues.     There  was  a  small  amount,  not  exceeding  halt 
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an  ounce,  of  red  fluid  in  the  peritoneal  cavity.  The  si^leen  was  healthy.  The 
left  kidney  was  injected,  but  showed  no  other  change;  its  fellow  was  healthy 
in  appearance.  The  gastric  mucous  membranes  presented  a  few  limited 
patches  of  redness  near  the  fundus.  The  stomach  contained  about  four 
fluidounces  of  thin  fluid,  giving  a  strongly  marked  odor  of  ginger.  The 
liver  was  moderately  injected,  but  its  structure  w^as  normal.  None  of  the 
other  organs  or  regions  of  the  body  gave  indications  of  disease  or  injury. 

To  the  foregoinw  cases,  another,  which  has  come  under  the  writer's 
observation,  is  added,  although  it  has  appeared  in  another  connection.^ 
It  is  reproduced  here,  because  its  chnical  features  are  especially  in- 
teresting, and  because  a  careful  microscopical  examination  of  the  pan- 
creas failed  to  reveal  the  fatty  changes  which  some  authors  have 
declared  to  be  a  characteristic  of  this  lesion. 

Case  V. — The  patient,  a  printer,  thirty-one  years  old,  of  intemperate 
habits,  was  seized  suddenly  with  pain,  which  he  referred  to  the  epigas- 
trium. Up  to  the  time  of  this  attack  he  had  been  in  good  health.  At  noon, 
on  the  day  of  his  death,  he  ate  his  usual  hearty  dinner.  The  pain  of  the 
attack,  which  began  about  six  o'clock  p.  M.,  was  soon  followed  by  nausea  and 
an  ineffectual  attempt  to  vomit.  Presently  collapse  sujjervened  ;  the  patient 
was  scarcely  able  to  speak ;  he  fell  from  his  chair  to  the  floor ;  he  Avas  evi- 
dently in  extreme  distress.  While  in  this  condition  he  was  seen  by  a  phy- 
sician, who  prescribed  a  stimulant  (hot  brandy),  which  seemed  to  produce  a 
temporary  reaction  and  relief.  The  patient  died  a  few  minutes  later,  while 
in  a  carriage  on  his  way  to  the  hospital,  and  less  than  forty-five  minutes  after 
the  seizure. 

The  autopsy  was  made  nineteen  hours  after  death.  The  body  was  that  of 
a  man  in  apparently  vigorous  health  at  the  time  of  his  death,  and  showed  no 
excess  of  adipose  tissue.  The  heart  was  moderately  enlarged,  and  the  left 
ventricle  was  dilated;  the  muscular  tissue  of  the  organ  was  of  good  color,  but 
was  quite  friable;  the  intima  of  the  aorta  showed  the  products  of  a  former 
endarteritis.  The  blood  was  liquid  and  of  dark  color.  Both  lungs  were 
injected,  and  the  upper  portions  were  moderately  oedematous ;  the  bronchial 
mucous  membrane  was  thickened  and  reddened,  and  was  covered  with  muco- 
purulent secretion.  The  kidneys  and  spleen  were  injected.  The  pancreas 
was  normal  in  size,  shape,  and  position ;  the  organ  itself  and  the  retroperitoneal 
connective  tissue  adjacent  to  it  were  infiltrated  with  blood — not  to  a  degree 
to  form  a  free  clot  at  any  point,  but  involving  nearly  two-thirds  of  the  body  of 
the  organ,  and  spreading  above  and  below  to  the  distance  of  about  an  inch  in 
each  direction.  The  hemorrhage  was  most  abundant  at  about  the  centre  oi 
the  pancresis  ;  section  of  its  substance  found  the  interior  deeply  stained  of  a 
dark  red  color  by  the  blood  effused  in  the  interlobular  tissue.     The  splenic 

1  Medical  and  Surgical  Koports  of  Boston  City  Hospital,  Third  Series,  1882,  p.  128. 
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artery  was  enlarged  and  tortuous,  its  intima  was  rough  and  had  a  velvety  or 
finely  granular  appearance.  The  muscular  tissue  outside  the  peritoneum 
and  connective  tissue  was  of  healthy  appearance,  and  Avholly  free  from  blood- 
staining.  The  intestines  and  stomach  were  normal ;  the  latter  organ  con- 
tained a  quantity  of  half-digested  food. 

A  microscopical  examination  of  the  pancreas,  made  by  Dr.  W.  F.  Whitney, 
found  the  interlobular  tissue  infiltrated  with  blood  which  had  permeated 
among  the  cells  in  many  places;  here  the  corpuscles  were  destroyed.  The 
cells  themselves  were  very  granular,  but  osmic  acid  failed  to  show  the  pres- 
ence of  fat  in  them. 

As  already  intimated,  these  notes  have  as  their  purpose  the  illus- 
tration of  an  unusual  and  hitherto  rarely  recognized  form  of  sudden 
death.  They  do  not  pretend  to  demonstrate  or  sustain  any  particular 
theory  of  the  actual  cause  of  death  in  these  cases,  but  rather  they  are 
offered  as  evidence  of  the  fact  that  sudden  death  may  and  does  occur 
with  pancreatic  hemorrhage  as  the  single  important  anatomical  lesion 
revealed  in  the  course  of  the  pathologist's  inspection.  The  true 
pathology  of  these  hemorrhages,  why  they  occur,  and  why,  when 
occurring,  they  kill  their  subjects  so  quickly — these  are  still  unset- 
tled questions.  It  is  permitted  to  indulge  in  speculation  touching  this 
important  part  of  the  subject,  but  much  more  investigation  and  close 
anatomical  study  are  needed  before  demonstration  takes  the  place  of 
guessing.  It  is  clear  that  the  fatal  issue  does  not  rest  on  the  hemor- 
rhage alone,  the  amount  of  blood  lost  being  generally  insignificant ; 
but  whether,  as  Zenker  suggests,  the  mortal  blow  comes  through  the 
sympathetic  nerve,  the  semilunar  ganglion  receiving  a  sudden  and 
violent  shock  in  consequence  of  the  outflow  of  blood  in  its  immediate 
neighborhood ;  or  the  death  is  by  genei-al  shock  because  of  the  rapid 
hemorrhagic  distention  of  an  organ  the  tissues  of  which  are  not  readily 
distensible ;  or  the  hemorrhage  is  simply  an  incidental  accompani- 
ment, or  symptom,  of  some  hitherto  unrecognized  lesion  of  the  cen- 
tral nervous  system ;  or  nutrition  is  impaired  in  the  pancreas,  and 
its  vessels  are  weakened  by  tlie  growth  of  fat-tissue  and  its  pressure 
on  the  bloodvessels,  causing  at  lengtli  a  necrosis  of  tlie  interlobular 
portions  of  the  gland,  the  writer  docs  not  undertake  to  be  dogmatic 
in  deciding.  Each  view  has  great  obstacles  in  the  way  of  its  accept- 
ance, because  all  cases  observed  do  not  harmonize  with  it.  The  histo- 
logical condition  of  the  pancreas  incidental  to  such  cases  needs  further 
elucidation  especially. 
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More  cases,  too,  are  needed  for  the  study  of  the  subject  on  its  clin- 
ical side.  At  present,  our  knowledge  of  the  symptoms  is  quite  limited. 
They  are  comprehensively  summarized  by  Prince  as  follows '} 

"The  patient,  who  has  previously  been  perfectly  well,  is  suddenly  taken 
with  the  illness  which  terminates  his  life.  .  .  .  When  the  hemorrhage 
occurs,  the  patient  may  be  quietly  resting  or  pursuing  his  usual  occupation. 
The  pain  which  ushers  in  the  attack  is  usually  very  severe,  and  located  in  the 
upper  part  of  the  abdomen.  It  steadily  increases  in  severity,  is  sharp  or 
perhaps  colicky  in  character.  It  is  almost  from  the  first  accompanied  by 
nausea  and  vomiting ;  the  latter  becomes  frequent  and  obstinate ;  but  gives 
no  relief.  The  patient  soon  becomes  anxious,  restless,  and  depressed ;  he 
tosses  about,  and  only  with  difficulty  can  be  restrained  in  bed.  The  surface 
is  cold,  and  the  forehead  is  covered  with  a  cold  sweat.  The  pulse  is  weak, 
rapid,  and  sooner  or  later  imperceptible.  The  abdomen  becomes  tender,  the 
tenderness  being  located  in  the  upper  part  of  the  abdomen  or  epigastrium. 
Tympanites  is  sometimes  marked.  The  temperature  in  most  cases  is  either 
normal  or  below  normal.  The  bowels  are  apt  to  be  constipated.  These  symp- 
toms continue  without  relief;  those  which  are  most  striking  being  the  pain, 
vomiting,  anxiousness,  restlessness,  and  the  state  of  collapse  into  which  the 
patient  soon  falls." 

In  this  brief  memorandum  of  an  interesting  and  rare  form  of  sudden 
death,  no  mention  has  been  made  or  reference  intended  concerning 
any  class  of  cases  other  than  such  as  may  properly  come  within  the 
designation  of  pancreatic  apoplexy.  Other  instances,  in  which  the 
patient  survives  the  first  shock  of  injury  to  the  pancreas,  and  dies  as 
the  result  of  secondary  processes  (gangrene,  peritonitis),  or  in  which 
there  are  well-marked  organic  changes,  either  in  the  pancreas  or 
organs  adjacent  to  it,  to  explain  the  hemorrhage,  are  intentionally 
omitted  from  present  consideration. 

1  Boston  Medical  and  Surgical  Journal,  vol.  cvli.  p.  55. 


NOTES  OF 
A  CASE  OF  HEPATICO-BRONCHIAL  FISTULA. 
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TORONTO,  CANADA. 


Fistulous  openings  from  the  bile-ducts  have  been  found  passing  in 
various  directions  into  the  duodenum,  into  the  vascular  system,  into 
the  peritoneal  cavity,  into  the  urinary  passages,  externally  through 
the  integument,  through  the  diaphragm  into  the  pleural  cavity,  and 
into  the  lungs.  The  latter  is  a  very  unusual  pathological  condition, 
of  which  the  following  case  is  an  illustration: 

S.  H.,  set.,  thirty-three,  paper-box  manufacturer;  married;  father  of  two 
healthy  children.  His  wife  has  not  had  any  miscarriages.  Patient  is 
tenlperate  and  regular  in  his  habits,  and  has  never  suffered  from  any  form  of 
venereal  disease.  He  has  had  but  one  illness,  which  occurred  three  years 
ago.  This  attack  may  have  some  bearing  upon  his  present  condition.  He 
was  seized  with  pain  in  the  region  of  the  gall-bladder,  which  passed  around 
to  the  back,  and  was  felt  more  severely  in  that  region.  He  suffered  from 
fever,  but  had  no  jaundice.  The  treatment  employed  was  principally  of  a 
palliative  character.  Hot  fomentations  were  applied  locally,  and  sedatives 
given.  Patient  was  in  bed  three  weeks,  and  the  attack  lasted  altogether  about 
six  weeks.  He  complained,  however,  both  before  and  afterward,  of  pain  in 
the  hepatic  region.  He  recovered  completely,  and  remained  quite  well  until 
the  commencement  of  the  illness  about  to  be  described.  In  the  latter  part  of 
November  he  was  seized  with  cough,  and  pain  in  the  right  hypochondriac 
region,  at  a  point  three  inches  to  the  right  of  the  median  line,  and  a  little 
below  the  margin  of  the  ribs.  He  was  also  troubled  with  nausea  and  vomit- 
ing. The  vomited  matter  had  a  greenish-yellow,  transparent  appearance. 
These  symptoms  began  on  November  27,  and  continued  until  December  2, 
when  he  first  saw  Dr.  Stark,  who  is  his  family  physician,  and  who  attended 
him  during  the  previous  attack.  His  pulse  was  then  120;  skin  hot  and 
dry;  countenance  flushed  and  anxious;  mouth,  nose,  and  ears  stained  with 
the  greenish-yellow  matter  Avhich  he  had  been  vomiting.     He  had  had  a 
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severe  cliill  during  the  previous  uiglit.  Temperature  not  taken.  Treatment : 
quiuia,  hydrobromic  acid,  and  compound  tincture  of  camphor. 

Dec.  3.  On  examination  of  the  chest,  the  area  of  hepatic  duhiess  was  found 
to  be  much  increased,  and  a  pleuritic  friction  sound  could  be  distinctly  heard 
immediately  below  the  right  nipple.  Pain  in  that  region  was  very  severe. 
Patient  complained  of  most  intense  headache;  face  continued  Hushed;  pulse 
140;  temp.  104°.  He  continued  vomiting  freely ;  bowels  constipated;  urine 
high  colored.     During  the  evening  he  began  to  cough  up  bile. 

Afh.  Patient  coughed  up  bile  freely,  and  complained  of  a  burning  sensation 
in  the  right  side.  He  always  had  to  cough  several  times  before  the  bile  came 
up.  The  bile  was  of  a  dark  green  color.  Temp.  102°;  pulse  100;  pain  less 
severe;  headache  less  intense.  Patient  continued  in  this  condition  until 
December  9,  when  I  saw  him  in  consultation  with  Dr.  Stark.  He  was 
then  lying  in  bed,  with  his  head  and  shoulders  raised.  Pulse  108;  resp. 
22;  temp.  102°;  face  flushed;  skin  slightly  jaundiced.  He  coughed  up  bile 
at  short  intervals.  During  my  visit  he  had  two  or  three  spells  of  cough- 
ing. Each  time  he  brought  up  a  large  tablespoonful  of  bile.  It  never  came 
without  coughing.  A  half  cupful  was  collected  that  day  and  sent  to  Prof, 
Heys  for  analysis.  He  reported  it  to  be  pure  bile,  and  used  it  as  a  specimen 
for  testing  in  his  physiological  chemistry  class.  The  urine  was  also  found  to 
contain  a  small  portion  of  biliary  coloring  matter. 

On  examination  of  the  chest  and  abdomen,  I  found  that  the  depth  of  hepatic 
dulness  on  a  line  below  the  right  nipple  was  six  and  a  half  inches.  A  friction 
sound  could  be  heard  over  the  upper  surface  of  the  liver  in  front.  Coarse 
mucous  rales  could  also  be  heard  over  the  anterior  region  of  the  right  chest. 
On  examination  of  the  posterior  region,  no  abnormal  sounds  were  heard;  no 
dulness,  no  rales.  So  far  as  could  be  discovered,  the  physical  signs  existing 
were  increased  hepatic  dulness,  friction  sounds,  and  rales  over  the  anterior 
and  lower  portion  of  the  chest. 

From  this  date  the  patient  gradually  improved.  The  amount  of  bile  became 
every  day  less,  and  ceased  rather  suddenly  on  December  19,  ten  days  after 
my  visit.  His  cough  ceased  at  the  same  time.  He  went  back  to  work  on 
January  1,  1886. 

During  the  attack  the  bowels  were  constipated,  and  when  moved  by  a 
cathartic  the  passages  were  of  a  light  grayish  color.  Patient  remained  well 
until  April  13.  When  riding  in  a  street  car  he  commenced  to  cough,  and  on 
going  out  on  the  platform  he  felt  a  choking  sensation,  and  expectorated 
matter  similar  to  that  coughed  up  during  the  winter.  This  was  not  examined 
by  the  physician.  He  felt  no  pain,  and  after  a  few  days'  rest  resumed  his 
work.  The  cough  and  expectoration  continued  for  two  days,  and  then  ceased. 
During  the  attack  he  enjoyed  fair  health. 

On  April  21  the  patient  was  carefully  examined  by  Dr.  Stark  and  myself. 
He  is  now  quite  free  from  cough,  and  presents  a  very  healthy  appearance. 
He  is  able  to  do  an  ordinary  day's  work.  Pulse  and  temperature  normal,  and 
tongue  clean ;  in  fact,  he  seemed  to  be  in  excellent  health.     On  examination 
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of  the  chest,  we  could  find  no  abnormal  condition.     The  area  of  hepatic 
dulness  was  normal,  and  there  were  no  friction  sounds  or  rales. 

It  is  very  difficult  to  understand  the  pathological  condition  Avliich 
could  give  rise  to  the  phenomena  presented  in  this  case.  In  endeavor- 
ing to  look  up  the  literature  of  this  subject,  I  found  the  history  of 
three  somewhat  similar  cases.  I  will  quote  in  full  a  short  description 
of  the  first  one,  as  given  in  the  London  Lancet,  October  2,  1875 : 

"  A  case  of  fistulous  communication  between  the  liver  and  right  lung  was 
recently  described  to  the  Society  Medicale  des  Hopitaux,  by  M.  Laboulene. 
Such  a  condition  is  in  itself  a  great  rarity,  and  the  instance  was  further 
remarkable  in  the  obscurity  of  the  condition  in  which  it  arose.  The  common 
cause  of  fistulous  openings  between  the  liver  ducts  and  adjacent  viscera  is  the 
rupture  of  either  an  abscess  or  a  hydatid  cyst  of  the  liver;  but  in  this  case 
there  is  nothing  to  indicate  the  presence  of  either  of  these  conditions.  The 
patient  was  a  man,  aged  forty-six,  of  intemperate  habits.  For  six  months 
there  was  a  constant  expectoration  of  bile,  which  had  commenced  suddenly, 
without  preceding  illness  or  indication  of  liver  trouble,  but  after  the  ingestion 
of  a  large  quantity  of  beer.  There  appeared  to  have  been  no  vomiting,  no 
expectoration  of  pus  or  membrane  or  clear  fluid.  Examination,  six  months 
after  the  commencement  of  the  bilious  expectoration,  showed  slight  enlarge- 
ment of  the  liver,  and  some  dulness  at  the  base  of  the  right  lung,  where  loud 
rales  could  be  heard.  When  he  coughed  some  bile  was  expectorated,  and  the 
rales  disappeared.  With  rest,  regulation  of  diet  and  bowels,  etc.,  the  expec- 
toration lessened,  and  in  a  few  weeks  disappeared,  and  the  patient  left  the 
hospital  well." 

The  second  case  was  reported  by  Dr.  Dreschfeld,  in  the  London 
Lancet,  December  13,  1879: 

In  this  case  the  prominent  symptom  was  the  expectoration  of  large  masses 
of  bile  with  the  sputum,  without  the  patient  being  in  the  least  jaundiced. 
There  was  found  after  death  a  biliary  calculus,  which  had  led  eventually  to 
the  formation  of  a  fistulous  channel  between  the  large  bile-duct  and  the  lung. 

The  history  of  this  case,  as  given  by  Dr.  Dreschfeld,  is  too  long  for 
quotation  in  full.  The  patient  had,  however,  an  attack  somewhat 
similar  to  that  from  which  our  patient  suffered  three  years  ago.  The 
result  of  the  attack  is  given  as  follows: 

The  patient's  history  showed  that  eight  years  before  the  fatal  attack  he 
had  sutlered  from  severe  peritonitis,  and  after  death  there  was  found,  as 
resulting  from  this,  firm  adhesions  to  the  under  surface  of  the  liver,  and  fine 
bands  between  the  intestines,  evidently  of  very  long  standing.     One  of  these 
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bands  caused  the  constriction  of  the  neck  of  the  gall-bhidder,  and  in  conse- 
quence of  this  no  bile  could  any  longer  pass  into  the  gall-bladder,  which  was 
found  filled  with  clear  mucus.  Owing  to  the  occlusion  of  this  viscera,  there 
must  have  been  stagnation  of  bile,  and  this  would  be  naturally  greatest  at  the 
upper  surface  of  the  liver — i.  e.,  furthest  away  from  the  large  bile-ducts.  In 
course  of  time  the  stagnating  and  inspissated  bile  gave  rise  to  the  formation 
of  the  gall-stone  found  after  death ;  the  calculus,  when  once  found,  would  act 
as  a  fresh  irritant;  would  set  up  fresh  inflammatory  changes,  adhesion,  sup- 
puration in  the  neighborhood,  and  thus  eventually  lead  to  the  formation  of 
the  fistulous  communication. 

In  my  opinion,  this  history  throws  a  good  deal  of  light  upon  our 
case.  It  is  possible  that  the  illness  from  which  our  patient  suffered 
three  years  may  have  been  of  an  inflammatory  nature  similar  to  that 
which  occurred  in  Dr.  Dreschfeld's  case,  eight  years  before  the  final  attack. 

A  third  case  was  reported  by  Dr.  Beale,  in  the  King's  College 
Hospital  Transactions : 

On  admission  the  patient  complained  of  dull  pain  and  great  tenderness  to 
touch  on  right  side ;  dulness  at  base  of  lungs.  A  rubbing  sound  was  heard 
an  inch  beloAV  and  a  little  to  the  outer  side  of  right  nipple.  Measurement 
around  abdomen  showed  right  side  one  inch  larger  than  left.  Constant  cough. 
Three  weeks  later  patient  expectorated  four  pints  of  fetid,  brownish-green, 
purulent  matter,  in  the  course  of  about  half  an  hour.  Base  of  right  lung 
then  presented  crepitation,  amounting  almost  to  gurgling.  Two  days  later, 
spat  up  a  pint  and  a  half  in  two  hours.  In  three  months  he  was  discharged, 
well.  Six  weeks  later  he  returned,  with  relapse.  Perforation  into  peritoneal 
cavity.     Death.     On  post-mortem  examination,  hydatids  were  found. 

Some  cases  have  been  reported  of  bile  finding  its  way  into  the  pleural 
cavity  and  causing  an  empyema.  If  there  were  any  abscess  in  the 
case  reported,  it  must  have  been  small,  as  the  attending  physician  did 
not  notice  pus  present  in  the  expectoration  at  any  time.  It  is  possible, 
however,  that  a  small  quantity  might  have  been  expectorated  at  first 
and  escaped  notice. 

It  is  probable  that  the  attack  from  which  our  patient  suffered  three 
years  ago  may  have  been  of  an  inflammatory  character,  and  may  have 
resulted  in  a  pathological  condition  somewhat  similar  to  that  given  in 
Dr.  Dreschfeld's  case.  It  is  probable,  also,  that  during  the  past 
winter  inlhunmation  and  ulceration  took  place,  which  resulted  in  the 
formation  of  a  fistulous  opening  between  the  bile-ducts  and  the  bron- 
chial tubes,  thus  giving  a  free  channel  for  the  flow  of  bile.  If  hydatids 
were  present,  it  is  not  likely  that  the  patient  would  have  made  so  com- 
plete a  recovery. 
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